PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 2003-347052 
(43)Date of publication of application : 05.12.2003 



(51)Int.CI. 




H05B 33/14 
H05B 33/02 




(21 Application number : 


2002-147395 


(71)Applicant : 


MATSUSHITA ELECTRIC IND CO LTD 


(22)Date of filing : 


22.05.2002 


(72)Inventor : 


HAMANO TAKASHI 








SASANO TOMOHIKO 








TANAKA YASUHIRO 








YAMAGUCHI HIROSHI 








SUGIURA HISANORI 



(54) ORGANIC ELECTROLUMINESCENT ELEMENT, DISPLAY DEVICE AND MOBILE TERMINAL USING SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic electroluminescent element 
capable of maintaining high luminous efficiency, and a display device and a mobile 
terminal using the same. 

SOLUTION: The organic electroluminescent element has a substrate 1 having 
thereon at least an anode 2 for injecting a hole, a luminescent layer 4 having a 
luminescent region, and a cathode 5 for injecting electrons, and is equipped with 
a light angle conversion panel 6 on the element forming surface side of the 
substrate 1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The organic electroluminescent element which is an organic electroluminescent element 
equipped with the anode plate which pours in an electron hole at least on a substrate, the luminous 
layer which has a luminescence field, and the cathode which pours in an electron, and is characterized 
by having the include-angle conversion panel of light at the component forming face side of said 
substrate. 

[Claim 2] The include-angle conversion panel of said light is an organic electroluminescent element 
according to claim 1 characterized by being joined through the protective coat prepared in the 
component forming face of said substrate. 

[Claim 3] The include-angle conversion panel of said light is claim 1 and the organic electroluminescent 
element given [ any 1 ] in two which are characterized by the optical ejection side consisting of the 
diffusing surface. 

[Claim 4] The include-angle conversion panel of said light is an organic electroluminescent element 
claim 1 characterized by having two or more slots parallel to the one direction of field inboard - given 
[ any 1 ] in three. 

[Claim 5] The include-angle conversion panel of said light is an organic electroluminescent element 
claim 1 characterized by having two or more slots parallel to the 2-way which intersects perpendicularly 
mutually [ field inboard ] - given [ any 1 ] in four. 

[Claim 6] The slot formed in the include-angle conversion panel of said light is an organic 
electroluminescent element claim 1 characterized by being linear V typeface slot where the cross- 
section configuration consists of a straight line which is two of abbreviation V typefaces - given [ any 
1 ] in five. 

[Claim 7] The slot formed in the include-angle conversion panel of said light is an organic 
electroluminescent element claim 1 characterized by being rounded V typeface slot where the cross- 
section configuration consists of a curve **** to the inside of an abbreviation V typeface - given [ any 
1 ] in five. 

[Claim 8] The slot formed in the include-angle conversion panel of said light is an organic 
electroluminescent element claim 1 characterized by being a symmetrical configuration - given [ any 1 ] 
in seven. 

[Claim 9] The slot formed in the include-angle conversion panel of said light is an organic 
electroluminescent element claim 1 characterized by being an unsymmetrical configuration - given [ any 
1 ] in seven. 

[Claim 10] The slot formed in the include-angle conversion panel of said light is an organic 
electroluminescent element claim 1 characterized by coming to form a light reflex side in the side face 
at least - given [ any 1 ] in nine. 

[Claim 1 1] The slot formed in the include-angle conversion panel of said light is an organic electro 
RUMINESSESU component claim 1 characterized by coming at least to form in the side face the field 
which consists of a medium with a refractive index smaller than the include-angle conversion panel of 
said light - given [ any 1 ] in nine. 
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[Claim 12] The coefficient of thermal expansion of the medium which forms the include-angle 
conversion panel of said light is an organic electroluminescent element claim 1 characterized by being 
80% or more of the coefficient of thermal expansion of said substrate, and less than 120% - given [ any 
1 ] in 11. 

[Claim 13] an organic electroluminescent element claim 1 - given [ any 1 ] in 12 — using — said anode 
plate — the shape of a stripe — each — it dissociate electrically — having — said cathode — the 
shape of a stripe — each — the organic electroluminescence display characterize by for the direction 
of the slot which be separate electrically , be constitute , have an image display array , and be carve by 
the include angle conversion panel of said light and the direction of the pixel form with one of stripe 
electrodes to be the same . 

[Claim 14] An organic electroluminescent element claim 1 - given [ any 1 ] in 12 is used. Said anode 
plate, Either of said cathode is separated and constituted by the individual electrical-and-electric- 
equipment target for every pixel. Or said separated electrode The organic electroluminescence display 
characterized by being characterized by the direction of the slot which has an image display array with 
an image display array, and is carved by the include-angle conversion panel of said light by being 
scanned through at least one or more switching elements and the direction of a pixel being the same. 
[Claim 15] The direction of said V typeface slot is the train which said each pixel forms or claim 13 
characterized by being equal to the direction of a line, and an organic electroluminescence display given 
[ any 1 ] in 14. 

[Claim 16] The core of the slot of said abbreviation V typeface that the pitch of each direction of said V 
typeface slot spreads the pitch of each direction of said light-emitting part corresponding to said each 
pixel, abbreviation, etc. is an organic electroluminescence display claim 13 characterized by being in the 
abbreviation midpoint which connects the core of each of said pixel - given [ any 1 ] in 15. 
[Claim 17] The pitch of each direction of said V typeface slot is an organic electroluminescence display 
claim 13 characterized by being smaller than the pitch of each direction of said light-emitting part 
corresponding to said each pixel - given [ any 1 ] in 15. 

[Claim 18] The area of the convex formed of said V typeface slot is an organic electroluminescence 
display claim 13 characterized by being smaller than the area of the luminous layer in said pixel - given 
[ any 1 ] in 17. 

[Claim 19] The distance to the convex formed of said V typeface slot from said luminous layer is an 
organic electroluminescence display claim 13 characterized by being smaller than die length of one side 
of said pixel - given [ any 1 ] in 18. 

[Claim 20] The include-angle conversion panel of said light is an organic electroluminescence display 
claim 13 characterized by coming to be divided more than for said every pixel - given [ any 1 ] in 19. 
[Claim 21] A sound signal conversion means to change voice into a sound signal, and an actuation 
means to input the telephone number etc., A display means to display an arrival-of-the-mail display, the 
telephone number, etc., and the means of communications which changes a sound signal into a sending 
signal, The personal digital assistant which are a receiving means to change an input signal into a sound 
signal, the antenna which transmit and receive said sending signal and said input signal, and a personal 
digital assistant equipped with the control means which controls each part, and is characterized by said 
display means consisting of displays claim 13 - given [ any 1 ] in 20. 
[Claim 22] The organic electroluminescent element characterized by being the organic 
electroluminescent element equipped with the luminous layer which has a luminescence field, having 
equipped one [ said ] electrode side with the substrate, and equipping inter-electrode [ two ] with the 
include-angle conversion panel of light at the electrode side of said another side. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the indicating equipment and personal digital assistant 
using the organic electroluminescent element used for the light emitting device used for the light source 
of various indicating equipments or an indicating equipment, a back light, or an optical-communication 
device, and it. 
[0002] 

[Description of the Prior Art] An electroluminescent element is a luminescence device using the 
electroluminescence of the solid-state fluorescence matter, the inorganic electroluminescent element 
using the current inorganic system ingredient as an illuminant is put in practical use, and application 
expansion to a back light, a flat display, etc. of a liquid crystal display is achieved partly. However, the 
electrical potential difference required in order to make light emit of an inorganic electroluminescent 
element is as high as more than 100V, and since blue luminescence is moreover difficult, full-color-izing 
by the three primary colors of RGB is difficult for it. Moreover, since an inorganic electroluminescent 
element has the very large refractive index of the ingredient used as an emitter, it is strongly influenced 
of the total reflection in an interface etc., the ejection effectiveness of the light to the inside of the air 
over actual luminescence is as low as about 10 - 20%, and efficient-izing is difficult for it. 
[0003] On the other hand, although the research on the electroluminescent element using an organic 
material also attracted attention for many years and various examination had been performed, luminous 
efficiency did not progress to full-fledged utilization research from a dramatically bad thing. 
[0004] However, the organic electroluminescent element which will have the laminated structure of the 
functional discrete type which divided the organic material into two-layer [ of an electron hole 
transporting bed and a luminous layer ] by C.W.Tang and others of KODAKKU in 1987 was proposed, and 
it became clear that two or more 1000 cd/m high luminescence brightness is obtained in spite of the 
low battery not more than 10V [refer to C.W.Tang and S.A.Vanslyke:Appl.Phys.Lett and 51 (1987) 913 
grade]. **** attention of the organic electroluminescent element begins to be carried out after this, 
research on the organic electroluminescent element which has the laminated structure of the same 
functional discrete type still raow is done briskly, in order to be especially utilization of an organic 
electroluminescent element, examination is enough made also about indispensable efficient-izing and 
reinforcement, and the display using an organic electroluminescent element etc. is realized in recent 
years. 

[0005] Here, the configuration of the conventional general organic electroluminescent element is 
explained using drawing 1 1 . Drawing 1 1 is the important section sectional view of the conventional 
organic electroluminescent element. For a substrate and 2, as for an electron hole transporting bed and 
4, in drawing 1 1 , an anode plate and 3 are [ 1 / a luminous layer and 5 ] cathode. 
[0006] As shown in drawing 1 1 , an organic electroluminescent element The anode plate 2 which 
consists of transparent conductive film, such as ITO formed by the sputtering method, resistance 
heating vacuum deposition, etc. on the substrate 1 which consists of glass etc., N formed by resistance 
heating vacuum deposition etc. the same on an anode plate 2, N'-diphenyl-N, the N'-screw (3- 
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methylphenyl) -1, 1-diphenyl -4, 4'-diamine (it is hereafter called TPD for short.) etc. — from — 8- 
Hydroxyquinoline formed by resistance heating vacuum deposition etc. on the becoming electron hole 
transporting bed 3 and the electron hole transporting bed 3 With the luminous layer 4 which consists of 
Aluminum (it is hereafter called Alq3 for short.) etc. It has the cathode 5 which consists of a metal 
membrane of the 100nm - about 300nm thickness formed by resistance heating vacuum deposition etc. 
on the luminous layer 4. 

[0007] When direct current voltage or a direct current is impressed by making cathode 5 into a minus 
pole, using as a plus pole the anode plate 2 of the organic electroluminescent element which has the. 
above-mentioned configuration, an electron hole is poured into a luminous layer 4 through the electron 
hole transporting bed 3 from an anode plate 2, and an electron is poured into a luminous layer 4 from 
cathode 5. In a luminous layer 4, recombination of an electron hole and ah electron arises, and in case 
the exciton generated in connection with this shifts to a ground state from an excitation state, a 
luminous phenomenon happens. 
[0008] 

[Problem(s) to be Solved by the Invention] In such an organic electroluminescent element, outgoing 
radiation of the light emitted from the fluorescent substance in a luminous layer 4 is carried out to the 
omnidirection centering on a fluorescent substance, and it is usually emitted into air via the electron 
hole transporting bed 3, an anode plate 2, and a substrate 1. Or with the direction of optical ejection 
(substrate 1 direction), toward hard flow, it is reflected in cathode 5 and once emanates into air via a 
luminous layer 4, the electron hole transporting bed 3, an anode plate 2, and a substrate 1. 
[0009] However, in case light passes through the interface of each medium, when the refractive index of 
the medium by the side of incidence is larger than the refractive index by the side of outgoing radiation, 
the light which carries out incidence at an include angle also with big the include angle from which the 
outgoing radiation angle of a refracted wave becomes 90 degrees, i.e., critical angle, and twist cannot 
penetrate an interface, but total reflection is carried out, and light is not taken out into air. 
[0010] Here, the relation of the optical refraction angle in the interface of a different medium and the 
refractive index of a medium follows a Snell's law. According to the Snell's law, when light advances from 
the medium of a refractive index n1 to the medium of a refractive index n2, the relation it is unrelated 
n1sintheta1=n2sintheta2 between the incident angle theta 1 and angle of refraction theta 2 is realized. 
Therefore, when n1>n2 are realized, incident angle theta1=sin-1 (n2/n1) used as theta2=90 degree is 
well known as a critical angle, and when an incident angle is bigger than this, total reflection of the light 
will be carried out in the interface between media. 

[0011] Therefore, in the organic electroluminescent element by which a light emission is carried out 
isotropic, the light emitted at a bigger include angle than this critical angle repeats the total reflection in 
an interface, is confined in the interior of a component, and is no longer emitted into air. 
[0012] Drawing 12 is the mimetic diagram showing the typical beam-of-light path in the important 
section cross section of the conventional organic electroluminescent element. In addition, in drawing 12 , 
the same sign is given to the same thing as the part explained by drawing 1 1 . 

[0013] As shown in drawing 12 , in each interface, such as an interface (ITO / glass interface) of an 
anode plate 2 and a substrate 1 , and an interface (glass / air interface) of a substrate 1 and air, total 
reflection of the light emitted out of the luminous layer 4 is carried out. 

[0014] The light emitted in a luminous layer is not emitted to the component exterior, but this causes 
degradation on appearance as an organic electroluminescent element. Generally, as for the synchrotron 
orbital radiation obtained by the luminous layer of an organic electroluminescent element, most is 
confined in the interior of a component by total reflection, and it is known that being used as effective 
synchrotron orbital radiation is 17% to about 20% [refer to Advanced Material6 (1994) 491 grade], 
[0015] Then, aiming at solution of the trouble mentioned above by establishing a means to change the 
outgoing radiation include angle of light into the substrate of an organic electroluminescent element is 
proposed. 
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[0016] For example, invention which raises optical ejection effectiveness by forming lens structure in 
the optical ejection side of a substrate is made by JP,2773720,B. 

[0017] Moreover, invention which raises optical ejection effectiveness by forming a diffraction grating 
etc. in the location which controls the total reflection of a component interface is made by 
JP, 2991 183, B, and invention which raises optical ejection effectiveness by making a scattered reflection 
side, or an echo and angle of refraction produce turbulence for an optical ejection side front face is 
made by JP,9-129375,A at it. 

[0018] Furthermore, it is forming a means changing whenever [ light emission elevation ], in a 
transparence substrate, or invention which raises optical ejection effectiveness is made by JP.10- 
308286,A by forming a light reflex layer in a lower electrode side face at JP,1 0-1 89251 ,A. 
[0019] however, the above — also in measure [ which ], since the measure which raises optical ejection 
effectiveness to a substrate top or the substrate itself is devised, the constraint in fields, such as a 
formation ingredient and an approach, is large. Since each pixel is small especially when using these 
improvement measures in optical ejection effectiveness for image formation equipments, such as a 
display, the degree of freedom to the improvement measure in optical ejection effectiveness is 
important. 

[0020] This invention is made in view of the above-mentioned trouble, and aims at offering the display 
and personal digital assistant using the organic electroluminescent element which can maintain the 
efficient luminescence engine performance, and it. 
[0021] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it is the 
organic electroluminescent element equipped with the anode plate which pours in an electron hole at 
least on a substrate, the luminous layer which has a luminescence field, and the cathode which pours in 
an electron, and considers as the configuration which comes to prepare the include-angle conversion 
panel of light for the component forming face side of a substrate. 
[0022] 

[Embodiment of the Invention] Invention according to claim 1 can maintain the efficient luminescence 
engine performance which it was the organic electroluminescent element equipped with the anode plate 
which pours in an electron hole at least on a substrate, the luminous layer which has a luminescence 
field, and the cathode which pours in an electron, was the organic electroluminescent element 
characterized by to have the include-angle conversion panel of light at the component forming face side 
of a substrate, and was excellent in visibility since the optical loss inside a component was able to be 
decreased. 

[0023] It is the organic electroluminescent element characterized by invention according to claim 2 
coming to stick the include-angle conversion panel of light on the protective coat formed in the organic 
electroluminescent element front face in claim 1, and since the optical loss inside a component can be 
decreased, the efficient luminescence engine performance excellent in visibility is maintainable. 
[0024] In claims 1 and 2, the include-angle conversion panel of light is an organic electroluminescent 
element characterized by the optical ejection side consisting of the diffusing surface, and since 
invention according to claim 3 can decrease the optical loss inside a component, it can maintain the 
efficient luminescence engine performance excellent in visibility. 

[0025] In claims 1-3, invention according to claim 4 is an organic electroluminescent element 
characterized by equipping the include-angle conversion panel of light with two or more slots parallel to 
the one direction of field inboard, and since the optical loss inside a component can be decreased, it can 
maintain the efficient luminescence engine performance excellent in visibility. 
[0026] In claims 1-4, invention according to claim 5 is an organic electroluminescent element 
characterized by equipping the include-angle conversion panel of light with two or more slots parallel to 
the 2-way which intersects perpendicularly mutually [ field inboard ], and since the optical loss inside a 
component can be decreased, it can maintain the efficient luminescence engine performance excellent in 
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visibility. 

[0027] it be the organic electroluminescent element characterize by the slot where invention according 
to claim 6 be form in the include angle conversion panel of light in claims 1-5 be linear V typeface slot 
where the cross section configuration consist of a straight line which be two of abbreviation V 
typefaces , and since the optical loss inside a component can be decrease , the efficient luminescence 
engine performance excellent in a visibility be maintainable . 

[0028] it be the organic electroluminescent element characterize by the slot where invention according 
to claim 7 be form in the include angle conversion panel of light in claims 1-5 be rounded V typeface 
slot where the cross section configuration consist of a curve **** to the inside of an abbreviation V 
typeface , and since the optical loss inside a component can be decrease , the efficient luminescence 
engine performance excellent in a visibility be maintainable . 

[0029] It is the organic electroluminescent element characterized by the slot where invention according 
to claim 8 is formed in the include-angle conversion panel of light in claims 1-7 being a symmetrical 
configuration, and since the optical loss inside a component can be decreased, the efficient 
luminescence engine performance excellent in visibility is maintainable. 

[0030] It is the organic electroluminescent element characterized by the slot where invention according 
to claim 9 is formed in the include-angle conversion panel of light in claims 1-7 being an unsymmetrical 
configuration, and since the optical loss inside a component can be decreased, the efficient 
luminescence engine performance excellent in visibility is maintainable. 

[0031] It is the organic electroluminescent element characterized by the slot where invention according 
to claim 10 is formed in the include-angle conversion panel of light in claims 1-9 come to form a light 
reflex side in the side face at least , and since the optical loss inside a component can be decreased , 
the efficient luminescence engine performance excellent in visibility is maintainable . 
[0032] it be the organic electroluminescent element characterize by the slot where invention according 
to claim 1 1 be form in the include angle conversion panel of light in claims 1-9 come at least to form in 
the side face the field which consist of a medium with a refractive index smaller than an include angle 
change panel , and since the optical loss inside a component can be decrease , the efficient 
luminescence engine performance excellent in a visibility be maintainable . 

[0033] It is the organic electroluminescent element characterized by the coefficients of thermal 
expansion of the medium by which invention according to claim 12 forms the include-angle conversion 
panel of light in claims 1-1 1 being 80% or more of the coefficient of thermal expansion of a substrate, 
and less than 120%, and since the optical loss inside a component can be decreased, the efficient 
luminescence engine performance excellent in visibility is maintainable. 

[0034] Invention according to claim 13 uses an organic electroluminescent element claim 1 - given [ any 
1 ] in 12. The direction of the slot which an anode plate is divided into an individual electrical-and- 
electric-equipment target in the shape of a stripe, and cathode is divided into an individual electrical- 
and-electric-equipment target in the shape of a stripe, is constituted, has an image display array, and is 
carved by the include-angle conversion panel of light, Since it is the organic electroluminescence display 
characterized by the direction of the pixel formed with one of stripe electrodes being the same and the 
optical loss inside a component can be decreased, The efficient luminescence engine performance can 
be maintained and a good display with a simple matrix method can be performed. 

[0035] Invention according to claim 14 uses an organic electroluminescent element claim 1 - given [ any 
1 ] in 12. An anode plate, Either of the cathode is divided into an individual electrical-and-electric- 
equipment target for every pixel, and it is constituted and or the separated electrode By being scanned 
through at least one or more switching elements The direction of the slot which has an image display 
array with an image display array, and is carved by the include-angle conversion panel of light, Since it is 
the organic electroluminescence display characterized by **** characterized by the direction of a pixel 
being the same and the optical loss inside a component can be decreased, The efficient luminescence 
engine performance can be maintained and a good display with an active-matrix method can be 
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performed. 

[0036] In claims 13 and 14, the direction of said V typeface slot is the train which said each pixel forms, 
or an organic electroluminescence display characterized by being equal to the direction of a line, and 
since invention according to claim 15 can decrease the optical loss inside a component, it can maintain 
the efficient luminescence engine performance and can perform a good display. 

[0037] Invention according to claim 16 is set to claims 13-15. The pitch of each direction of V typeface 
slot The pitch of each direction of the light-emitting part corresponding to each pixel, and the core of 
the slot of the abbreviation V typeface which spreads abbreviation etc. It is the organic 
electroluminescence display characterized by being in the abbreviation midpoint which connects the 
core of each pixel, and since the optical loss inside a component can be decreased, the efficient 
luminescence engine performance can be maintained and a good display can be performed. 
[0038] In claims 13-15, the pitch of each direction of V typeface slot is an organic electroluminescence 
display characterized by being smaller than the pitch of each direction of the light-emitting part 
corresponding to each pixel, and since invention according to claim 17 can decrease the optical loss 
inside a component, it can maintain the efficient luminescence engine performance and can perform a 
good display. 

[0039] The area of the convex in which invention according to claim 18 is formed of V typeface slot in 
claims 13-17 is an organic electroluminescence display characterized by being smaller than the area of 
the luminous layer in a pixel, since the optical loss inside a component can be decreased, can maintain 
the efficient luminescence engine performance and can perform a good display. 

[0040] The distance to the convex in which invention according to claim 19 is formed of V typeface slot 
from a luminous layer in claims 13-18 is an organic electroluminescence display characterized by being 
smaller than die length of one side of a pixel, since the optical loss inside a component can be 
decreased, can maintain the efficient luminescence engine performance and can perform a good display. 
[0041] In claims 13-19, invention according to claim 20 is an organic electroluminescence display 
characterized by the ability to divide the include-angle conversion panel of light more than for every 
pixel, since the optical loss inside a component can be decreased, can maintain the efficient 
luminescence engine performance and can perform a good display. 

[0042] A sound signal conversion means by which invention according to claim 21 changes voice into a 
sound signal, An actuation means to input the telephone number etc., and a display means to display an 
arrival-of-the-mail display, the telephone number, etc., The means of communications which changes a 
sound signal into a sending signal, and a receiving means to change an input signal into a sound signal, 
They are the antenna which transmits and receives a sending signal and an input signal, and the 
personal digital assistant equipped with the control means which controls each part. Since it is the 
personal digital assistant characterized by a display means consisting of displays claim 13 - given [ any 
1 ] in 20 and the optical loss inside a component can be decreased, The efficient luminescence engine 
performance can be maintained and lightweight-izing or the formation of a long time by streamlining of 
cell capacity etc. can be attained. 

[0043] Invention according to claim 22 is the organic electroluminescent element which equipped inter- 
electrode [ two ] with the luminous layer which has a luminescence field, is an organic 
electroluminescent element characterized by having equipped one electrode side with the substrate and 
equipping the electrode side of another side with the include-angle conversion panel of light, and since 
the optical loss inside a component can be decreased, it can maintain the efficient luminescence engine 
performance excellent in visibility. 

[0044] Hereafter, the organic electroluminescent element of this invention is explained to a detail. 
[0045] First, the function of the include-angle conversion panel of light is explained. 

[0046] As mentioned above, in the organic electroluminescent element to which the light emission of the 
relation of the optical refraction angle in the interface of a different medium and the refractive index of 
a medium is carried out isotropic according to a Snell's law, the light emitted at a bigger include angle 
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than a critical angle repeats the total reflection in an interface, is confined in the interior of a 
component, and is no longer emitted into air. 

[0047] Therefore, it is important for improvement in effectiveness of an organic electroluminescent 
element to change the include angle and amount of the light which changes the include angle of the light 
which reaches an optical ejection side / air interface, and is emitted into air by changing the include 
angle of light using a means to change the include angle of the light in an interface. 
[0048] In addition, although structures, such as lens structure, concavo-convex structure, prism 
structure, etc. on a substrate, are proposed as an include-angle conversion means of light When forming 
such structures in a substrate side, the support capacity as a substrate is maintained. The constraint to 
the ingredient and the formation approach which needs to form the structure designed suitably and is 
used for the structure arises, or Moreover, since the constraint to the formation approaches, such as a 
luminous layer, etc. arises from the need of forming a luminous layer, without the structure's being in the 
substrate upper part and giving a damage to the structure, implementation is difficult. Especially the 
thing for which the display which used the organic electroluminescent element for this structure is 
formed is difficult, for example, in the case of a simple matrix display, it is dramatically difficult to form 
the electrode which counters a substrate in the shape of a strip of paper on the substrate with which 
the structure was formed. 

[0049] On the other hand, by the organic electroluminescent element in this invention, the organic 
electroluminescence light-emitting part which consisted of components, such as an anode plate formed 
on the substrate, a luminous layer, and cathode, and the include-angle conversion panels of light 
including a substrate are created independently, and include-angle conversion of light can be realized by 
joining both, without receiving various constraint to each of the include-angle conversion panel of the 
organic electroluminescent element section and light. 

[0050] Such an include-angle conversion panel of light gives refractive-index distribution to the interior 
of the configuration which has arranged structures, such as lens structure and concavo-convex 
structure, and prism structure, in a panel side, or a panel, and can consider the configuration to which 
the include angle of light is transformed. 

[0051] Also in these, a production process is easy and the include-angle conversion panel of the light 
which uses a monotonous panel as a base material as a configuration which has effectiveness in the 
improvement in ejection effectiveness of light, and has two or more slots parallel to the one direction of 
the field inboard is effective. By using the include-angle conversion panel of the light of such a 
configuration, efficient optical ejection is realizable. Here, drawing 1 is drawing showing an example of 
the include-angle conversion panel of the light in the gestalt of operation of this invention, drawing 1 (a) 
shows a top-face perspective view, and drawing 1 (b) shows the underside perspective view, 
respectively. In drawing 1 , 6 shows the include-angle conversion panel of light, and 7 shows a slot. As 
shown in drawing 1 , the include-angle conversion panel 6 of light uses a monotonous panel as a base 
material, and has two or more slots 7 parallel to the one direction of the field inboard. 
[0052] Moreover, in order to perform include-angle conversion of light only about one direction in the 
case of the panel which has two or more slots parallel to one direction, it is difficult to perform include- 
angle conversion of an effective light. Therefore, a monotonous panel is used as a base material, and by 
using the include-angle conversion panel of the light which has two or more slots parallel to the 2-way 
which intersects perpendicularly mutually within the field, a production process is easy and can realize 
dramatically efficient optical ejection. Here, drawing 2 is drawing showing an example of the include- 
angle conversion panel of the light in the gestalt of operation of this invention, drawing 2 (a) shows a 
top-face perspective view, and drawing 2 (b) shows the underside perspective view, respectively. As 
shown in drawing 2 , the include-angle conversion panel 6 of light uses a monotonous panel as a base 
material, and has two or more slots 7 parallel to the 2~way which intersects perpendicularly mutually 
within the field. 

[0053] Moreover, although you may be which configuration as long as the slot formed in the include- 
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angle conversion panel of light is a configuration including the field which is not parallel to a panel side 
at least, as for the slot formed in the include-angle conversion panel of light from viewpoints over the 
ease and the optical ejection of a production process, such as an ease of a design, it is desirable that it 
is linear V typeface slot where the cross-section configuration consists of a straight line which is two of 
abbreviation V typefaces. Here, drawing 3 is drawing showing the cross-section configuration of the slot 
formed in the include-angle conversion panel of the light in the gestalt of operation of this invention. As 
shown in drawing 3 , a slot 7 is an abbreviation V typeface and serves as linear V typeface. 
[0054] the slot form in the include angle conversion panel of light in order to raise optical ejection 
effectiveness further have the desirable cross section configuration which can design the orientation of 
light freely so that the luminous intensity of the direction of a transverse plane may become strong , and 
it be desirable that it be rounded V typeface slot which become the inside of an abbreviation V typeface 
from two **** curves so that light can be efficiently take out according to the include angle of the light 
which arrive at a side face . Here, drawing 4 is drawing showing the cross-section configuration of the 
slot formed in the include-angle conversion panel of the light in the gestalt of operation of this invention, 
and 8 shows a slot. As shown in drawing 4 , a slot 8 is an abbreviation V typeface, and while it is 
rounded, it serves as **** V typeface. 

[0055] In addition, it may be the cross-section configuration of the slot which consists of the 2nd page 
which has a relation [ **** / un-] to a panel side, and a panel side, and the abbreviation V typeface in 
this invention is carrying out the abbreviation triangle-like configuration, and may have the shape of an 
abbreviation triangle from which the top-most-vertices part became field configurations, such as a flat 
surface or a curved surface. With linear V typeface slot, moreover, the 2nd page which has a relation 
[ **** / un -] to a panel side With rounded V typeface slot where the cross-section configuration 
characterized by consisting of a flat surface is the thing of the slot which is the above-mentioned 
abbreviation V typeface, and consists of a **** curve inside The cross-section configuration 
characterized by the 2nd page which has a relation [ **** / un-] to a panel side consisting of curved 
surfaces where the cross-section configuration serves as a convex inside an abbreviation triangle is the 
thing of the slot which is the above-mentioned abbreviation V typeface. 

[0056] The light which inclined by preparing the include-angle conversion panel of such a light to a 
luminescence side which is confine in the interior of a component by total reflection also especially in 
the light emit from a luminous layer can change an include angle by the total reflection in the panel / air 
interface of V typeface slot on the panel , it will be take out into air , and the ejection effectiveness of 
light and the luminous intensity of the direction of a transverse plane become strong . That is, since 
include-angle conversion of light is not performed about the light by which total reflection is carried out 
before reaching the include-angle conversion panel of light, as for light, it is desirable not to go via a 
layer with a low refractive index, by the time not going via an air space by the time it reaches the 
include-angle conversion panel of light from a luminous layer reaches desirable still more preferably. 
[0057] Although it cannot be overemphasized that its attention is paid about the drawing effectiveness 
of the light which has direct influence on the effectiveness of an organic electroluminescent element 
when forming the include-angle conversion panel of such a light Since it is necessary to pay one's 
attention about the contrast at the time of using for component effectiveness and coincidence as a 
component life or a display device, It is necessary to mind also about the point of distance with a 
conversion means whenever [ touch-area / of an organic electroluminescence light-emitting part and 
the include-angle conversion means of light /, or organic electroluminescence light-emitting part and 
optic angle ]. 

[0058] When joining the include-angle conversion panel of light to image display devices, such as a 
display using an organic electroluminescent element, it is important to use effectively the light emitted 
from a pixel, if the direction which is a pixel, and the direction of V typeface slot are made in agreement, 
V typeface slot can be arranged without decreasing the light-emitting part area in a pixel, and the 
include-angle conversion effectiveness of an efficient light can be performed. 
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[0059] Here, drawing 5 is the important section sectional view of the organic electroluminescent 
element in the gestalt of operation of this invention. In drawing 5 , since a substrate 1, an anode plate 2, 
the electron hole transporting bed 3, a luminous layer 4, and cathode 5 are the same as that of what 
was explained by the Prior art, the same sign is attached and explanation is omitted. In addition, 6 is the 
include-angle conversion panel of light, and 7 is a slot. 

[0060] As shown in drawing 5 , the pitch of each direction of V typeface slot 7 is made equal to the 
pitch of each direction of the light-emitting part corresponding to each pixel, and physical relationship of 
a light-emitting part and V typeface slot 7 can be made the same by making the core of the abbreviation 
V typeface slot 7 be in the abbreviation midpoint which connects the core of each pixel, the same 
improvement effectiveness in ejection effectiveness is acquired in every pixel, and a good image can be 
obtained. 

[0061] Furthermore, drawing 6 is the important section sectional view of the organic electroluminescent 
element in the gestalt of operation of this invention. 

[0062] Drawing 6 By making the pitch of each direction of V typeface slot 7 smaller than the pitch of 
each direction of the light-emitting part corresponding to each pixel, two or more V typeface slots 7 can 
be formed in a light-emitting part, it is not necessary to carry out strict alignment, physical relationship 
of a light-emitting part and V typeface slot 7 can be made the same, the same improvement 
effectiveness in ejection effectiveness is acquired in every pixel, and a good image can be obtained so 
that it may be shown. 

[0063] Furthermore, drawing 7 is the important section sectional view of the organic electroluminescent 
element in the gestalt of operation of this invention. 

[0064] An alignment process also becomes easy, while being able to enlarge magnitude of V typeface 
slot 7 and being able to form a panel easily by making the pitch of each direction of V typeface slot 7 
larger than the pitch of each direction of the light-emitting part corresponding to each pixel, as shown in 
drawing 7 . 

[0065] Moreover, when the organic electroluminescent element which formed the include-angle 
conversion panel of light on the substrate as image formation equipments, such as a display, is used, 
The light emitted from the pixel of arbitration may reach to the include-angle conversion panel of the 
light which will have been arranged in another pixel by the time it reached the include-angle conversion 
panel of light, may cause [ which is emitted into air ] the so-called stray light from the pixel, and may 
bring about nonconformities, such as lowering of contrast, and an optical blot, dotage. 
[0066] Then, the fully thin thing of the thickness from a luminous layer to the include-angle conversion 
panel of light is desirable, as for the distance to the convex formed of V typeface slot from a luminous 
layer, it is desirable that it is smaller than die length of one side of a pixel, and, thereby, effect of the 
stray light can be made small. 

[0067] Furthermore, in order to carry out reinforcement of the organic electroluminescent element, it is 
effective to enlarge area of the light-emitting part to the magnitude of a pixel. However, since the area 
of the convex formed of V typeface slot becomes small to a pixel when performing include-angle 
conversion of the light by V typeface slot, it is disadvantageous to the reinforcement of a component to 
make the same area of this convex and area of the luminous layer in a pixel. Therefore, an efficient and 
long lasting organic electroluminescent element is realizable by making smaller than the area of the 
luminous layer in a pixel area of the convex formed of V typeface slot. 

[0068] Moreover, when using an organic electroluminescent element as lighting systems, such as 
displays, such as a display, and the printer light source, the design about the above-mentioned 
orientation of light becomes important, for example, the case where it uses as a display of a personal 
digital assistant or a cash dispenser — the display condition — a user — the lower one of the visibility 
from a perimeter is [ that only a principal recognizes ] desirable. Moreover, since it is called for that a 
light strong only against the part of the photo conductor corresponding to opening can be irradiated 
when using as the printer light source, it is [ that there should just be brightness from opening to the 
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direction of a transverse plane ] desirable that there are few light emissions to the direction of the 
circumference. In such a case, the thing strong against the direction of an abbreviation transverse plane 
of the light emitted from opening weakly emitted in the direction of a perimeter is desirable, and it is 
desirable that directive optical high ejection is made. 

[0069] Moreover, when using for example, as a display for two or more men, such as television and an 
advertising application display, as for the display condition, it is desirable like the visibility of the 
direction of a transverse plane that the visibility from a perimeter is high. Moreover, when using as the 
light source of indoor lighting etc., it is desirable that light is uniformly irradiated for lighting. When above, 
as for the light emitted from opening, emanating in all the directions uniformly is desirable, and it is 
desirable that uniform optical ejection without directivity is made. 

[0070] When the include-angle conversion panel of the light in this invention etc. is used, by making the 
cross-section configuration of V typeface slot into a symmetrical configuration, directivity strong 
against the direction of a transverse plane can be given for the orientation of light, or the orientation of 
an equivalent light can be designed to all pixels. Moreover, it is possible to also make light emit isotropic 
by being able to change the direction of orientation of light by making the cross-section configuration of 
V typeface slot into an unsymmetrical configuration, and being able to design orientation according to 
arrangement of a pixel, such as a periphery and a core, or arranging the cross-section configuration of V 
typeface slot asymmetrically and at random. Furthermore, it is possible to be able to scatter the light 
taken out, to be able to make orientation of light uniform, and to also make light emit isotropic by making 
the optical ejection side of the include-angle conversion panel of light into the diffusing surface. 
[0071] The organic electroluminescence element which can maintain the efficient luminescence engine 
performance which can perform reinforcement by being able to design vision properties, such as 
orientation of light, and increasing luminescence area by considering as the include-angle conversion 
panel of the light of the above configurations is realizable. 

[0072] Furthermore, when join the include angle conversion panel of light and a direct panel join on a 
transparent electrode, and affect the life and the effectiveness of an organic electroluminescent 
element under the effect of the moisture contain in the binder to join, for example, or reactant gas, or a 
transparent electrode exfoliate from a luminous layer because the force join a panel the time of junction, 
and after junction, or inter-electrode connect too hastily, the nonconformity of a component stop emit 
light etc. may arise. 

[0073] Then, the protective coat for easing a damage is formed on a transparent electrode, and efficient 
luminescence can be realized by sticking the include-angle conversion panel of light on the top face, 
without producing the above-mentioned nonconformity. 

[0074] Moreover, when joining using binding material to which the include-angle conversion panel of light 
is made as for optical association, such as liquefied media, such as adhesives and optical joint liquid, 
binding material may enter the interior of V typeface slot. The rate that binding material enters becomes 
large for the reasons of being hard coming to apply or becoming easy to discover capillarity of binding 
material as the pitch of V typeface slot becomes small especially. 

[0075] In addition, in order for light to prevent carrying out total reflection before carrying out incidence 
to the include-angle conversion panel of light, as optical binding material was described above, the 
include-angle conversion panel of light and the ingredient of refractive index about the same as the 
refractive index of a luminous layer are used. If the ingredient of such a refractive index enters the 
interior of V typeface slot, the include-angle conversion effectiveness of the light in V typeface slot will 
become small. In order to reduce such effect, it is effective to save the path of the light in the side face 
of V typeface slot, and efficient luminescence can be realized by forming the field which forms a light 
reflex side in the side face of V typeface slot, or turns into a side face of V typeface slot from a medium 
with a refractive index smaller than an include-angle conversion panel. 

[0076] When the include-angle conversion panel of light differs from the ingredient of a substrate, the 
thermal expansion of each part material may become a problem. That is, in the practical use 



-12- 



temperature requirement of an organic electroluminescent element, by thermal expansion, the evil of the 
attachment section of the include-angle conversion panel of light exfoliating arises because the 
magnitude of the include-angle conversion panel of light and a substrate changes. Therefore, in order to 
control the evil by these thermal expansion, it is important to carry out near of the value of the 
coefficient of thermal expansion of the include-angle conversion panel of light and the coefficient of 
thermal expansion of a substrate as much as possible, and, as for the coefficient of thermal expansion of 
the medium which forms the include-angle conversion panel of light, it is desirable that they are 80% or 
more of the coefficient of thermal expansion of a substrate and less than 120%. Furthermore, it is 
desirable that the include-angle conversion panel of light is not formed as a panel of one, but can be 
divided more than for every pixel. 

[0077] The organic electroluminescence element which can join easily and can maintain the efficient 
luminescence engine performance by considering as the include-angle conversion panel of the light of 
the above configurations is realizable. 

[0078] Next, each configuration section which constitutes the organic electroluminescent element of 
this invention is explained. 

[0079] First, a substrate is explained. Since the substrate of the organic electroluminescent element of 
this invention does not use as an ejection side of light, transparence or opacity, and any substrate can 
be used for it, and there should just be [ reinforcement which can hold an organic electroluminescent 
element ]. In addition, in this invention, transparence or a translucent definition shows the transparency 
of extent which does not bar a check by looking of luminescence by the organic electroluminescent 
element. 

[0080] A substrate For example, transparence or translucent soda lime glass, barium strontium content 
glass, inorganic glass, such as inorganic oxide glass, such as lead glass, aluminosilicate glass, borosilicate 
glass, barium borosilicate glass, and quartz glass, and inorganic fluoride glass, — or Transparence or 
translucent polyethylene terephthalate, a polycarbonate, Pori polymethylmethacrylate, polyether sulfone, 
vinyl fluoride high polymer films, such as polypropylene, polyethylene, polyacrylate, amorphous 
polyolefine, and fluororesin, etc. — or cull KOGENO of transparence or As2S3 [ translucent ], As40S10, 
and S40germanium10 grade — the id — glass — ZnO, Nb 205, Ta205, and SiO and Si3 — ingredients, 
such as a metallic oxide of N4, Hf02, and Ti02 grade, and a nitride, — or semiconductor materials, such 
as opaque silicon, germanium, carbonization silicon, gallium arsenide, and gallium nitride, — or It can 
choose from said transparence substrate ingredient containing a pigment etc., the metallic material 
which performed insulating processing to the front face suitably, and can use, and the laminated circuit 
board which carried out the laminating of two or more substrate ingredients can also be used. 
[0081] Moreover, the circuit which consists of resistance, a capacitor inductor diode transistor, etc. for 
driving an organic electroluminescent element may be formed in the interior of this substrate front face 
or a substrate. 

[0082] Next, the include-angle conversion panel of light is explained. As for the include-angle conversion 
panel of light, it is desirable to consist of an ingredient which can take out efficiently the light which can 
choose from the ingredient of transparence or a translucent substrate suitably among said substrate 
ingredients, can use, and is emitted from a luminous layer, and what has easy formation is desirable in 
the structure of V typeface slot etc. on a panel front face. Moreover, the approach of forming the 
include-angle conversion panel of said light with formation, then shaping which was said can be used 
with said secondary metal mold by forming V typeface slot in metal mold with for example, the approach 
of using the processing tool of a cutting tool or a grinding stone for said substrate ingredient, and 
forming V typeface slot directly as the formation approach of V typeface slot, and the aforementioned 
processing tool, and imprinting it to secondary metal mold between the colds and by hot working. 
[0083] As a member which sticks the include-angle conversion panel of light, it is desirable that can 
carry out optical association between transparence or the optical ejection layer before are translucent 
and sticking a panel, and a panel, and the total reflection of light does not arise between optical ejection 
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layers. As an ingredient of an attachment member, it can choose suitably from the charges of optical 
binding material of a non-hardening mold called optical joint liquid, such as a charge of optical binding 
material of hardening molds, such as a transparence resist and transparence optical adhesives, or 
ethylene glycol, and can use. In order to use the effectiveness of the include-angle conversion panel of 
light effectively, it is desirable to choose a panel or an ingredient with a refractive index higher than a 
luminous layer. 

[0084] An anode plate is an electrode which pours in an electron hole, and needs to pour an electron 
hole into a luminous layer or an electron hole transporting bed efficiently. A transparent electrode can 
be used as an anode plate. As an ingredient of a transparent electrode, metallic oxides, such as an 
indium stannic-acid ghost (ITO), tin oxide (Sn02), and a zinc oxide (ZnO), Or the transparence electric 
conduction film which consists of mixture, such as SnO:Sb (antimony) and ZnO:aluminum (aluminum), or 
metal thin films, such as a metal thin film called aluminum (aluminum), Cu (copper), Ti (titanium), and Ag 
(silver) of the thickness of extent which does not spoil transparency, a mixed thin film of these metals, 
and a laminating thin film, — or conductive polymers, such as polypyrrole, etc. can be used. Moreover, it 
is also possible to use two or more above-mentioned transparent electrode ingredients as a transparent 
electrode by carrying out a laminating, and it forms by various kinds of polymerization methods, such as 
resistance heating vacuum evaporationo, electron beam evaporation, a spatter, or an electric-field 
polymerization method, etc. Moreover, in order to give sufficient conductivity, or in order to prevent 
ununiformity luminescence by the irregularity on the front face of a substrate, as for a transparent 
electrode, it is desirable to make it the thickness of 1nm or more. Moreover, in order to give sufficient 
transparency, it is desirable to make it the thickness of 500nm or less. 

[0085] Furthermore, as an anode plate, the big metal of work functions, such as Cr (chromium), nickel 
(nickel), Cu (copper), Sn (tin), W (tungsten), and Au(gold), or its alloy, an oxide, etc. can be used besides 
these transparent electrodes, and the laminated structure by two or more ingredients which used these 
anode materials can also be used. However, when not using a transparent electrode as an anode plate, 
in order to make the most of the effectiveness of the include-angle conversion means of light, as for an 
anode plate, forming with the ingredient which reflects light is desirable. In addition, cathode should just 
be a transparent electrode when not using a transparent electrode as an anode plate. 
[0086] Moreover, the amorphous carbon film may be prepared in an anode plate. In this case, it both has 
a function as a hole-injection electrode. That is, an electron hole is poured into a luminous layer or an 
electron hole transporting bed through the amorphous carbon film from an anode plate. Moreover, a 
spatter comes to form the amorphous carbon film between an anode plate, a luminous layer, or an 
electron hole transporting bed. Although there are isotropic graphite, anisotropy graphite, glassy carbon, 
etc. and it does not limit especially as a carbon target by sputtering, isotropic graphite with high purity is 
suitable. If the point that the amorphous carbon film is excellent is shown concretely, when the work 
function of the amorphous carbon film will be measured using Riken Keiki 1 [ surface analysis equipment 
AC-], the work function of the amorphous carbon film is WC=5.40eV. Here, since the work function of 
ITO generally well used as an anode plate is WITO=5.05eV, it can pour in an electron hole having used 
the amorphous carbon film efficiently [ direction ] to a luminous layer or an electron hole transporting 
bed. Moreover, in case the amorphous carbon film is formed by the sputtering method, in order to 
control the electric resistance value of the amorphous carbon film, reactive sputtering is carried out 
under the mixed-gas ambient atmosphere of nitrogen or hydrogen, and an argon. Furthermore, in the 
thin film coating technology by the sputtering method etc., if thickness is set to 5nm or less, the film will 
serve as island-like structure and the homogeneous film will not be obtained. Therefore, by 5nm or less, 
efficient luminescence is not obtained for the thickness of the amorphous carbon film, and effectiveness 
of the amorphous carbon film cannot be expected. When thickness of the amorphous carbon film is set 
to 200nm or more, a membranous color wears a blacking wash and luminescence of an organic 
electroluminescent element stops moreover, fully penetrating. 

[0087] Moreover, as for a luminous layer ingredient, what has a fluorescence property in a visible region, 
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and consists of a good fluorescent substance of membrane formation nature is desirable. Besides Alq3 
or Be-benzoquinolinol (BeBq2) t it is 2 and 5-screw (5, 7-G t-pentyl-2-benzoxazolyl). — 1,3, 4— 
thiadiazole, A 4 and 4'-screw (5, 7-pentyl-2-benzoxazolyl) stilbene, 4 and 4' screw [ - ] [5 and 7-G (2- 
methyl-2-butyl)-2-benzoxazolyl] stilbene, 2, 5-screw (5, 7-G t-Ben Chill-2-benzoxazolyl) thiophene, 2, 
5-screw ([5-alpha and alpha-dimethylbenzyl]-2-benzoxazolyl) thiophene, 2, 5-screw [5 and 7-G (2- 
methyl-2-butyl)-2-benzoxazolyl]-3, 4-diphenyl thiophene, 2, 5-screw (5-methyl-2-benzoxazolyl) 
thiophene, A 4 and 4-screw (2-benzoOKISAIZORIRU) biphenyl, 5-methyl-2-[2-[4-(5-methyI-2- 
benzoOKISAIZORIRU) phenyl] vinyl] benzoOKISAIZORIRU, Benzooxazole systems, such as 2-[2-(4- 
chlorophenyl) vinyl] [1 and 2-naphth d] oxazole, 2 2' -(p-phenylenedivinylene)- Benzothiazole systems, 
such as bis-benzothiazole, 2-[2-[4-(2-benzoimidazolyl) phenyl] vinyl] benzimidazole, Fluorescent 
brighteners, such as benzimidazole systems, such as 2-[2-(4-carboxyphenyl) vinyl] benzimidazole, 
Screw (eight quinolinol) magnesium, screw (benzo-eight quinolinol) zinc, Screw (2-methyI-8-quinolate) 
aluminum oxide, a tris (eight quinolinol) indium, Tris (5-methyl-eight quinolinol) aluminum, an eight- 
quinolinol lithium, A tris (5-chloro-eight quinolinol) gallium, screw (5-chloro-eight quinolinol) calcium, 
Metal chelation oxy-NOIDO compounds, such as 8-hydroxyquinoline system metal complexes, such as 
Pori [zinc-screw (8-hydroxy-5-KINORI nonyl) methane], and dilithium EPINDORI dione, 1, 4-screw (2- 
methyl styryl) benzene, 1, 4-(3-methyl styryl) benzene, 1, 4-screw (4-methyl styryl) benzene, 
JISUCHIRIRU benzene, 1, 4-screw (2-ethyl styryl) benzene, 1, 4-screw (3-ethyl styryl) benzene, Styryl 
benzenoid compounds, such as 1 and 4-screw (2-methyl styryl) 2-methylbenzene, 2, 5-screw (4-methyl 
styryl) pyrazine, 2, 5-screw (4-ethyl styryl) pyrazine, 2 and 5-screw [2-(1-naphthyl) vinyl] pyrazine, 2, 
5-screw (4-methoxy styryl) pyrazine, JISUCHIRU pyrazine derivatives, such as 2 and 5-screw [2-(4- 
biphenyl) vinyl] pyrazine, 2, and 5-screw [2-(1-pyrenyl) vinyl] pyrazine, The North America Free Trade 
Agreement RUIMIDO derivative, a perylene derivative, an OKISA diazole derivative, an aldazine 
derivative, a cyclopentadiene derivative, a styryl amine derivative, a coumarin system derivative, an 
aromatic series JIMECHIRI DIN derivative, etc. are used. Furthermore, an anthracene, salicylate, a 
pyrene, coronene, etc. are used. Or phosphorescence luminescent material, such as FAKU-tris (2- 
phenyl pyridine) iridium, may be used. 

[0088] Moreover, which structure of the two-layer structure of an electron hole transporting bed, a 
luminous layer or a luminous layer, and an electronic transporting bed and the three-tiered structure of 
an electron hole transporting bed, a luminous layer, and an electronic transporting bed is sufficient 
besides the monolayer structure of only a luminous layer, however — the case of such a two-layer 
structure or a three-tiered structure — an electron hole transporting bed and an anode plate — or a 
laminating is carried out and it is formed so that cathode may touch an electronic transporting bed. 
[0089] And as an electron hole transporting bed, hole mobility is high, it is transparent and the good 
thing of membrane formation nature is desirable. Besides TPD, porphin, tetraphenylporphine copper, a 
phthalocyanine, Porphyrin compounds, such as a copper phthalocyanine and titanium phthalocyanine 
oxide, 1 and 1 -screw [4-(G P-tolylamino) phenyl} cyclohexane, 4, 4', a 4"-trimethyl triphenylamine, N and 
N, N\ N-tetrakis (P-tolyl)-P-phenylenediamine, 1-(N and N-G P-tolylamino) naphthalene, 4, a 4 '- 
screw (dimethylamino) -2-2'-dimethyl triphenylmethane color, N, N, N\ and N' — the - tetra-phenyl -4 
and 4' - diamino biphenyl — N, N'-diphenyl-N, the N'-G m-tolyl -4, N, N-diphenyl-N, the N'-screw (3- 
methylphenyl) -1, 1' - 4 4'-diamine, Aromatic series tertiary amines, such as a 4-diamino biphenyl and 
N-phenyl carbazole, Stilbene compounds, such as a 4-G P-tolylamino stilbene and 4-(G P-tolylamino)- 
4-[4-(G P-tolylamino) styryl] stilbene, A triazole derivative, an OKISAJIZAZORU derivative, and an 
imidazole derivative, The poly aryl alkane derivative, a pyrazoline derivative, and a pyrazolone derivative, 
A phenylenediamine derivative, an annealing amine derivative, and an amino permutation chalcone 
derivative, an oxazole derivative, a styryl anthracene derivative, and full — me — non — a derivative — 
A hydrazone derivative, a silazane derivative, a polysilane system aniline system copolymer, giant- 
molecule oligomer, a styryl amine compound, an aromatic series JIMECHIRI DIN system compound, and 
organic materials, such as Pori 3-methylthiophene, are used. Moreover, the electron hole transporting 
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bed of a macromolecule dispersed system which distributed the organic material for low-molecular 
electron hole transporting beds is also used into macromolecules, such as a polycarbonate. 
[0090] Moreover, as an electronic transporting bed, OKISA diazole derivatives, such as 1 and 3-screw 
(4-tert-buthylphenyl -1,3, 4-oxadiazolyl) phenylene (OXD-7), an anthra quinodimethan derivative, a 
diphenyl quinone derivative, etc. are used. 

[0091] Cathode is an electrode which pours in an electron, and needs to pour an electron into a 
luminous layer or an electronic transporting bed efficiently, and, generally the oxide of metals, such as 
aluminum (aluminum), In (indium), Mg (magnesium), Ti (titanium), Ag (silver), calcium (calcium), Sr 
(strontium), etc. with a small work function, or these metals, a fluoride and its alloy, a layered product, 
etc. are used. And in order to make the most of the effectiveness of include-angle conversion of light, 
as for cathode, forming with the ingredient which reflects light is desirable. 

[0092] When the include-angle conversion panel of light is stuck, it is difficult to perform effective 
include-angle conversion to all light, therefore total reflection of the light which was not taken out by 
include-angle conversion of a one-time light is carried out by the interface with air, it is again spread 
inside a component, and reaches to cathode. Or in a luminous layer, since light is emitted isotropic, one 
half reaches to cathode among the light emitted by the luminous layer, before arriving at an optical 
ejection side. When formed with the ingredient with which cathode reflects light at this time, it is 
reflected, and the light which reached to this cathode becomes again possible [ spreading in the 
direction of an optical drawing side ], and may be used as an effective light. In order to confirm this 
effectiveness, as for cathode, forming with the ingredient which reflects light is desirable, and it is still 
more desirable that the reflection factor of light is 50% or more. Since the rate of the improvement in 
effectiveness by include-angle conversion of light is about 2 times, if the loss of light [ in / in the 
reflection factor of light / 50% or more, i.e., cathode, ] is 50% or less, effective optical drawing is possible 
for this. Although it was required in the conventional organic electroluminescent element that the 
reflection factor of cathode should have been very high, when optical ejection effectiveness improves, it 
is also possible to expand selectivity, such as an ingredient of cathode, thickness, and the formation 
approach. In addition, when cathode is used for the above thing as a transparent electrode, it cannot be 
overemphasized that it is applied to an anode plate. 

[0093] Or in order to control lowering of the contrast by outdoor daylight called the sunlight and 
fluorescent lamp which carry out incidence from the optical ejection side of an organic 
electroluminescent element, it is effective to use the electrode of either an anode plate or cathode as 
the electrode which absorbs light. 

[0094] Moreover, as cathode, it is forming the high super-thin film of the light transmission nature which 
used the small metal of a work function for the interface which touches a luminous layer or an 
electronic transporting bed, and carrying out the laminating of the transparent electrode in the upper 
part, and it is also possible to form transparence cathode. Laminated structures, such as Li02/aluminum, 
such as small Mg of especially a work function, a Mg-Ag alloy, an aluminum-Li alloy given in JP,5- 
121 172.A and a Sr-Mg alloy or an aluminum-Sr alloy, and an aluminum-Ba alloy, or LiF/aluminum, are 
suitable as a cathode material. 

[0095] Furthermore, as the membrane formation approach of these cathode, resistance heating vacuum 
evaporationo, electron beam evaporation, and a spatter are used. 

[0096] In addition, at least one side of an anode plate and cathode should just be a transparent 
electrode. Furthermore, although you may be both transparent electrodes, if one side is a transparent 
electrode in order to raise the ejection effectiveness of light, it is desirable that another side forms with 
the ingredient which reflects light. 

[0097] Moreover, a protective coat may be formed in a component front face, in order to intercept an 
organic electroluminescent element from the open air and to guarantee long duration stability. The 
polymeric materials of a silane system with the resin of the glass membrane which consists of those 
mixture, such as a thin film which consists of inorganic oxides, such as SiON, SiO, SiN and Si02, 
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aluminum203 t and LiF, an inorganic nitride, and an inorganic fluoride or an inorganic oxide, an inorganic 
nitride, and an inorganic fluoride, etc. as an ingredient of a protective coat or thermosetting, and a 
photoresist, or the closure effectiveness etc. are mentioned, and it is formed by the applying or method, 
such as vacuum evaporationo and sputtering,. 

[0098] Moreover, the organic electroluminescent element of this invention can be used as a display 
which displays an image, and these displays can be used for the display of AV equipments, such as a 
display of the display of Personal Digital Assistants, such as a cellular phone, and PHS, PDA, television, 
a personal computer, car navigation, etc., a stereo, and radio, etc. 

[0099] Furthermore, it can use for the lighting system as the light source of a laser beam printer, a 
scanner, etc. Or it can also use as a lighting system as the mere light source like lighting fitting, such as 
a tonneau light and the right stand. 

[0100] It is desirable to use for the lighting system as the light source of the display as a display which 
will display an image in various electronic equipment also in these if a predominance, like ease [ the low 
power of an organic electroluminescent element and the formation of a lightweight thin shape ] and a 
speed of response are quick is taken into consideration, a laser beam printer, a scanner, etc., etc. 
[0101] The gestalt of operation of this invention is explained below. 

[0102] (Gestalt 1 of operation) The organic electroluminescent element in the gestalt of operation of 
this invention is described. In addition, here explains using drawing 5 . 

[0103] The organic electroluminescent element in the gestalt of this operation is equipped with the 
include-angle conversion panel 6 of light by which V typeface slot 7 was formed in the component side 
front face of a substrate 1 as an improvement means in ejection effectiveness of light. And it is 
desirable that the include-angle conversion panel 6 of the light changes the include angle of the light 
emitted from a luminous layer 4 into an include angle smaller than the critical angle which causes total 
reflection in the interface of an optical ejection side and air. It can choose suitably and the component 
of the include-angle conversion panel of light and the formation approach can be used so that drawing 
of luminescence from [ out of the component mentioned above, and the formation approach or a 
conventionally well-known ingredient ] a luminous layer 4 may not be barred. 

[0104] In addition, the component of a substrate 1, an anode plate 2, the electron hole transporting bed 
3, a luminous layer 4, and cathode 5, the component which also mentioned the formation approach 
above, the formation approach, and a well-known thing can be used conventionally. 

[0105] Furthermore, in the gestalt of this operation, although the case of the two-layer structure which 
consists of an electron hole transporting bed 3 and a luminous layer 4 was explained, especially about 
the structure, it is not limited to this as mentioned above. 

[0106] Moreover, in the gestalt of this operation, although the case of the structure which forms an 
anode plate 2 in substrate 1 top face was explained, it is also possible for it not to be limited to this as 
mentioned above especially about the structure, and to form cathode 5 in substrate 1 top face. 
[0107] Moreover, about the gestalt of closure, as an optical ejection side and a glass cap cannot stick, a 
glass cap can be realized by pasting a substrate with UV hardening resin etc., or forming and closing a 
protective coat on the front face of an organic electroluminescent element etc. can adopt a means 
suitably. Even if it is otherwise the combination of a protective coat, shielding material, etc., it is 
satisfactory at all. Moreover, you may be the configuration of forming a protective coat and sticking the 
include-angle conversion panel of light on the top face. 

[0108] As mentioned above, according to the gestalt of this operation, conventionally, with a 
configuration, since the light which was useless can be taken out, optical ejection effectiveness can 
improve and the efficient luminescence engine performance can be maintained. 

[0109] And it cannot be overemphasized that the organic electroluminescent element in the gestalt of 
this operation can be used as a lighting system or a display. 

[01 10] (Gestalt 2 of operation) Next, the display using the organic electroluminescent element of this 
invention is explained. 
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[01 1 1] Drawing 8 is the outline perspective view of the display using the organic electroluminescent 
element in the gestalt of operation of this invention. 

[01 12] In drawing 8 , a substrate 1, an anode plate 2, the electron hole transporting bed 3, a luminous 
layer 4, cathode 5, and the same sign as the gestalt 1 of ****** are attached, and explanation is 
omitted here, 

[01 13] In the gestalt of this operation, as shown in drawing 8 , patterning of the anode plate 2 is carried 
out to the line, and patterning also of the cathode 5 is similarly carried out to this at the line in the form 
which carries out an abbreviation rectangular cross. 

[01 14] And if direct current voltage or a direct current is impressed to the anode plate 2 and cathode 5 
which made the cathode 5 minus-side the anode plate 2 of this display plus-side, and were connected 
and chosen as the actuation circuit (driver) as a driving means which is not illustrated, the luminous 
layer 4 of the part which intersects perpendicularly emits light, and it can be used as a display of a 
simple matrix method. 

[0115] In the gestalt of this operation, it has the panel by which V typeface slot was formed in the 
component forming face of a substrate 1 as an include-angle conversion panel 6 of light. And it is 
desirable that the include-angle conversion panel of the light changes the include angle of the light 
emitted from a luminous layer into an include angle smaller than the critical angle which causes total 
reflection in the interface of a substrate and air. 

[01 16] In addition, the component of an anode plate 2, the electron hole transporting bed 3, a luminous 
layer 4, and cathode 5, the component which also mentioned the formation approach above, the 
formation approach, and a well-known thing can be used conventionally. 

[0117] As mentioned above, also in the display of the gestalt of this operation, conventionally, with a 
configuration, since the light which was useless can be taken out, optical ejection effectiveness can 
improve and the efficient luminescence engine performance can be maintained. Moreover, in the display 
of the gestalt of this operation, since the orientation of light becomes strong in the direction of a 
transverse plane, while being able to control the optical propagation in the light transmission nature 
substrate in an optical ejection side and being able to maintain the efficient luminescence engine 
performance, it is possible to realize a display with sufficient visibility without an optical blot etc. 
[0118] Moreover, in the gestalt of this operation, although the indicating equipment of a simple matrix 
method be explained, the indicating equipment of an active matrix method be sufficient, the area of a 
light-emitting part can be effectively use for the nonluminescent sections, such as TFT use for 
actuation among the component forming faces of a substrate, by arrange V typeface slot, and the same 
efficient luminescence engine performance as the case where it be said simple matrix method can be 
maintain. 

[01 19] In addition, the organic electroluminescent element of this invention can be used also as lighting 
systems, such as the light source of a laser beam printer, a scanner, etc., only as a display which 
displays an image. Furthermore, without carrying out patterning to a line, an anode plate 2 and cathode 5 
are made to emit light completely, and may be used as a mere lighting system. 

[0120] (Gestalt 3 of operation) Next, the personal digital assistant using the organic electroluminescent 
element of this invention is explained. Drawing 9 is the perspective view showing the personal digital 
assistant equipped with the display which used the organic electroluminescent element of this invention, 
and drawing 10 is the block diagram showing the personal digital assistant equipped with the display 
which used the organic electroluminescent element of this invention. 

[0121] The microphone from which 9 changes voice into a sound signal in drawing 9 and drawing 10 , the 
loudspeaker from which 10 changes a sound signal into voice, The control unit by which 1 1 is 
constituted from a dial carbon button etc., and 12 are displays which display arrival of the mail etc., and 
consist of displays using the organic electroluminescence of this invention. The sending signal which is 
the transmitting section which 13 changes the sound signal from a microphone 9 into an antenna, and 
changes 14 into a sending signal, and was produced in the transmitting section 14 is emitted outside 
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through an antenna 13. 15 is the receive section which changes into a sound signal the input signal 
which received with the antenna 13, and the sound signal created in the receive section 15 is changed 
into voice with a loudspeaker 10. 16 is a control section which controls the transmitting section 14. a 
receive section 15, a control unit 1 1, and a display 12. 

[0122] The voice at the time of a call of a user (addresser) etc. is inputted, from a loudspeaker 10, the 
voice and the notice sound of the other party are outputted and a microphone 9 is transmitted to a user 
(addressee). In addition, as a personal digital assistant, when using a pager, it is not necessary to form 
especially a microphone. 

[0123] Furthermore, the control unit 1 1 is equipped with the ten key and various kinds of function keys 
as a dial carbon button. Moreover, you may have the ten key, the not only various kinds of function keys 
but letter key, etc. From this control unit 1 1, predetermined data, such as setting out of the telephone 
number, a name, time of day, and various functions, E mail address, and URL, are inputted. Furthermore, 
not only the actuation by such keyboard but a pen input unit, an audio input unit, the MAG, or an optical 
input unit may be used for a control unit 1 1. 

[0124] Data or character icons, such as the telephone number memorized by predetermined data and 
the memory into which a display 12 is inputted from a control unit 11, E mail address, and URL, etc. are 
displayed. 

[0125] Moreover, an antenna 13 performs at least one side of transmission of an electric wave, or 
reception. In addition, with the gestalt of this operation, since transmission of a signal and reception 
were performed through radio, antennas (a helical antenna, flat antenna, etc.) were formed, but when 
performing optical communication etc., a light emitting device and a photo detector may be prepared 
instead of an antenna. In this case, a signal is transmitted to other communication equipment etc. by the 
light emitting device, and the signal from the outside is received by the photo detector. 
[0126] The transmitting section 14 and a . receive section 15 change into a sound signal the input signal 
which changed the sound signal into the sending signal and received, respectively. 
[0127] Furthermore, the control section 16 is conventionally constituted by the well-known technique 
using CPU, memory, etc. which are not illustrated, and controls the transmitting section 14, a receive 
section 15 and a control unit 1 1, and a display 12. More specifically, an instruction is given to each 
control circuit, an actuation circuit, etc. which were established in these each part and which are not 
illustrated. For example, in the display instruction from a control section 16, a carrier beam display- 
control circuit drives a display actuation circuit, and a display is performed to a display 12. 
[0128] An example of the actuation is explained below. 

[0129] First, when there is arrival of the mail, a terminating signal will be sent out to a control section 16 
from a receive section 15, a control section 16 displays a predetermined character etc. on a display 12 
based on the terminating signal, if the carbon button of a purport which receives arrival of the mail from 
a control unit 1 1 further is pushed, a signal will be sent out to a control section 16 and a control section 
16 will set each part as arrival-of-the-mail mode. That is, while the signal received with the antenna 13 
is changed into a sound signal in a receive section 15 and a sound signal is outputted as voice from a 
loudspeaker 10, the voice inputted from the microphone 9 is changed into a sound signal, and is sent out 
outside through an antenna 13 through the transmitting section 14. 
[0130] Next, the case where it sends is explained. 

[0131] First, when sending, the signal of a purport sent from a control unit 1 1 is inputted into a control 
section 16. Then, if the signal equivalent to the telephone number is sent to a control section 16 from a 
control unit 1 1, a control section 16 sends out the signal corresponding to the telephone number from 
an antenna 13 through the transmitting section 14. If the communication link with the other party is 
established and a signal to that effect will be sent to a control section 16 through a receive section 15 
by the sending-out signal through an antenna 13, a control section 16 will set each part as dispatch 
mode. That is, while the signal received with the antenna 13 is changed into a sound signal in a receive 
section 15 and a sound signal is outputted as voice from a loudspeaker 10, the voice inputted from the 
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microphone 9 is changed into a sound signal, and is sent out outside through an antenna 13 through the 
transmitting section 14. 

[0132] In addition, although the gestalt of this operation showed the example which carried out [ voice ] 
the transmit receive, effectiveness with the same said of the personal digital assistant which performs 
either [ at least ] transmission of data other than voice, such as not only voice but alphabetic data, or 
reception can be acquired. 

[0133] In the personal digital assistant by the gestalt of such this operation, since the efficient 
luminescence engine performance is maintainable, the amount of the power used, such as a dc-battery, 
can be controlled. It is possible for this to attain lightweight-ization according to the miniaturization of a 
dc-battery in to enable the long duration activity of a personal digital assistant ****. It is called for that 
the display device used especially for a personal digital assistant is high definition more, and it is a low 
power, and high definition and efficient-ization bring about a big merit in recent years compared with the 
optical ejection of the conventional organic electroluminescent element. And by efficient-ization, 
streamlining of cell capacity is attained and lightweight-izing and long time-ization can be attained. 
Moreover, as a substrate of an organic electroluminescent element, if a high polymer film is used, it will 
become possible to bring about fast lightweight-ization. 

[0134] moreover, the personal digital assistant aiming at an object for individual treatment like a 
personal digital assistant — setting — a user — only a principal can recognize information and the 
property that information cannot be recognized is demanded from the perimeter, and since the design of 
making orientation of light strong in the direction of a transverse plane in the display device in this 
invention is possible, it is dramatically effective to an application which was described above. 
[0135] 

[Example] (Example 1) aluminum film top after forming aluminum film of 160nm of thickness on the 
transparence substrate which consists of glass — resist material (Tokyo adaptation shrine make, 
OFPR- 800) — a spin coat method — applying — the resist film with a thickness of 10 micrometers — 
forming — a mask — negatives were exposed and developed and patterning of the resist film was 
carried out to the predetermined configuration. Next, this substrate was immersed into 50% of 
hydrochloric acid at 50 degrees C, after etching aluminum film of a part with which the resist film is not 
formed, the resist film was also removed and the patterning substrate with which the anode plate which 
consists of aluminum film of a predetermined pattern was formed was obtained. 

[0136] Next, after carrying out washing processing of this patterning substrate by ultrasonic cleaning for 
[ it is based on 70-degree C pure water ] 5 minutes, by the nitrogen blower, the moisture adhering to a 
substrate was removed, and it heated further and dried. 

[01 37] Next, within the resistance heating vacuum evaporationo equipment decompressed to the degree 
of vacuum of 2x10 to 6 or less Torrs, Alq3 was formed by about 60nm thickness as a luminous layer on 
cathode, and TPD was formed by about 50nm thickness as an electron hole transporting bed on the 
luminous layer. In addition, both the evaporation rates of TPD and Alq3 were 0.2 nm/s. 
[0138] Next, within the low damage spatter equipment decompressed to the degree of vacuum of 2x10 
to 6 or less Torrs, the mask was carried out with the metal mask, and on the electron hole transporting 
bed, the ITO film of 160nm of thickness was formed, and it considered as the transparence anode plate. 
[0139] Next, the silicon oxide film of 3 micrometers of thickness was similarly formed as a protective 
coat on said ITO film within low damage spatter equipment. 

[0140] Next, the transparence resin plate which consists of a polycarbonate was cut in the one direction 
by the cutting tool made of steel of the symmetrical V character configuration formed in the pitch 
corresponding to the pixel formed of said anode plate and cathode by which patterning was carried out, 
and it considered as the include-angle conversion panel of light by which V typeface slot parallel to the 
one direction of [ within a field ] was formed. 

[0141] Next, the adhesives for optics were uniformly applied to said protective coat front face, and the 
include-angle conversion panel of said light was stuck. 
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[0142] (Example 2) the transparence substrate which consists of glass — a detergent (fruity chemistry 
company make — ) SEMIKO — being clean — ultrasonic cleaning for [ it depends ] 5 minutes, and 
ultrasonic cleaning for [ it is based on pure water ] 10 minutes — After carrying out washing processing 
at the order of ultrasonic cleaning for [ it is based on the solution which mixed hydrogen peroxide 
solution 1 and water 5 to aqueous ammonia 1 (volume ratio) ] 5 minutes, and ultrasonic cleaning for [ it 
is based on 70-degree C pure water ] 5 minutes, by the nitrogen blower, the moisture adhering to a 
substrate was removed and it dried. 

[0143] Next, the cathode by which patterning was carried out with the metal mask by making the 
aluminum-Li alloy containing 15at% Li into the source of vacuum evaporationo within the resistance 
heating vacuum evaporationo equipment which decompressed the substrate to the degree of vacuum of 
2x10 to 6 or less Torrs was formed by 150nm thickness. 

[0144] Next, similarly, within resistance heating vacuum evaporationo equipment, Alq3 was formed by 
about 60nm thickness as a luminous layer on cathode, and TPD was formed by about 50nm thickness as 
an electron hole transporting bed on the luminous layer. In addition, both the evaporation rates of TPD 
and Alq3 were 0.2 nm/s. 

[0145] Next, within the low damage spatter equipment decompressed to the degree of vacuum of 2x10 
to 6 or less Torrs, the mask was carried out with the metal mask and the ITO film of 160nm of thickness 
was formed on the electron hole transporting bed. 

[0146] Next, the silicon nitride film of 3 micrometers of thickness was similarly formed as a protective 
coat on the organic electroluminescent element of a concavo-convex configuration within low damage 
spatter equipment. 

[0147] Next, the transparence resin plate which consists of PMMA (acrylic) is cut in the one direction 
by -the cutting tool made of steel of the symmetrical V character configuration formed in the pitch 
corresponding to the pixel formed of said anode plate and cathode by which patterning was carried out. 
Furthermore, 90 degrees of transparence resin plates with which said V typeface slot was formed were 
rotated, and similarly, it cut by said cutting tool made of steel, and considered as the include-angle 
conversion panel of light by which V typeface slot parallel to the 2-way which intersects perpendicularly 
mutually in a field was formed. 

[0148] Next, after applying to said protective coat front face uniformly the optical binder which consists 
of ethylene glycol and sticking the include-angle conversion panel of said light on it using surface 
tension, four corners of the include-angle conversion panel of light were fixed using adhesives. 
[0149] (Example 3) the opaque substrate which consists of silicon — a detergent (fruity chemistry 
company make — ) SEMIKO — being clean — ultrasonic cleaning for [ it depends ] 5 minutes, and 
ultrasonic cleaning for [ it is based on pure water ] 10 minutes — After carrying out washing processing 
at the order of ultrasonic cleaning for [ it is based on the solution which mixed hydrogen peroxide 
solution 1 and water 5 to aqueous ammonia 1 (volume ratio) ] 5 minutes, and ultrasonic cleaning for [ it 
is based on 70-degree C pure water ] 5 minutes, by the nitrogen blower, the moisture adhering to a 
substrate was removed and it dried. 

[0150] Next, the cathode by which patterning was carried out with the metal mask by making the 
aluminum-Li alloy containing 15at% Li into the source of vacuum evaporationo within the resistance 
heating vacuum evaporationo equipment which decompressed the substrate to the degree of vacuum of 
2x10 to 6 or less Torrs was formed by 150nm thickness. 

[0151] Next, similarly, within resistance heating vacuum evaporationo equipment, Alq3 was formed by 
about 60nm thickness as a luminous layer on cathode, and TPD was formed by about 50nm thickness as 
an electron hole transporting bed on the luminous layer. In addition, both the evaporation rates of TPD 
and Alq3 were 0.2 nm/s. 

[0152] Next, within the low damage spatter equipment decompressed to the degree of vacuum of 2x10 
to 6 or less Torrs, the mask was carried out with the metal mask and the ITO film of 160nm of thickness 
was formed on the electron hole transporting bed. 
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[0153] Next, the silicon oxide film of 3 micrometers of thickness was similarly formed as a protective 
coat on the organic electroluminescent element of a concavo-convex configuration within low damage 
spatter equipment. 

[0154] Next, the metal mold made of steel with which the symmetry V typeface projection parallel to the 
2-way which intersects perpendicularly mutually in a field in the pitch corresponding to the pixel formed 
of said anode plate and cathode by which patterning was carried out was formed was formed, and the 
include-angle conversion panel of light which consists of a polycarbonate was formed by hot working. 
[0155] Next, the light-scattering film was stuck on the field in which V typeface slot of the include- 
angle conversion panel of said light was formed, and the field which counters, and it considered as the 
include-angle conversion panel of the light whose optical ejection side is the diffusing surface. 
[0156] Next, the adhesives for optics were uniformly applied to said protective coat front face, and the 
include-angle conversion panel of said light was stuck. 

[0157] (Example 4) aluminum film top after forming aluminum film of 160nm of thickness on the 
transparence substrate which consists of glass — resist material (Tokyo adaptation shrine make, 
OFPR- 800) — a spin coat method — applying — the resist film with a thickness of 10 micrometers — 
forming — a mask — negatives were exposed and developed and patterning of the resist film was 
carried out to the predetermined configuration. Next, this substrate was immersed into 50% of 
hydrochloric acid at 50 degrees C, after etching aluminum film of a part with which the resist film is not 
formed, the resist film was also removed and the patterning substrate with which the anode plate which 
consists of aluminum film of a predetermined pattern was formed was obtained. 

[0158] Next, after carrying out washing processing of this patterning substrate by ultrasonic cleaning for 
[ it is based on 70-degree C pure water ] 5 minutes, by the nitrogen blower, the moisture adhering to a 
substrate was removed, and it heated further and dried. 

[0159] Next, within the resistance heating vacuum evaporationo equipment decompressed to the degree 
of vacuum of 2x10 to 6 or less Torrs, Alq3 was formed by about 60nm thickness as a luminous layer on 
cathode, and TPD was formed by about 50nm thickness as an electron hole transporting bed on the 
luminous layer. In addition, both the evaporation rates of TPD and Alq3 were 0.2 nm/s. 
[0160] Next, within the low damage spatter equipment decompressed to the degree of vacuum of 2x10 
to 6 or less Torrs, the mask was carried out with the metal mask, and on the electron hole transporting 
bed, the ITO film of 160nm of thickness was formed, and it considered as the transparence anode plate. 
[0161] Next, the silicon oxide film of 3 micrometers of thickness was similarly formed as a protective 
coat on said ITO film within low damage spatter equipment. 

[0162] Next, the metal mold made of steel with which the asymmetry V typeface projection parallel to 
the 2-way which intersects perpendicularly mutually in a field in the pitch corresponding to the pixel 
formed of said anode plate and cathode by which patterning was carried out was formed was formed, 
and the include-angle conversion panel of light which consists of a polycarbonate was formed by hot 
working. 

[0163] Next, the adhesives for optics were uniformly applied to said protective coat front face, and the 
include-angle conversion panel of said light was stuck. 

[0164] (Example 5) aluminum film top after forming aluminum film of 160nm of thickness on the 
transparence substrate which consists of glass — resist material (Tokyo adaptation shrine make, 
OFPR- 800) — a spin coat method — applying — the resist film with a thickness of 10 micrometers — 
forming — a mask — negatives were exposed and developed and patterning of the resist film was 
carried out to the predetermined configuration. Next, this substrate was immersed into 50% of 
hydrochloric acid at 50 degrees C, after etching aluminum film of a part with which the resist film is not 
formed, the resist film was also removed and the patterning substrate with which the anode plate which 
consists of aluminum film of a predetermined pattern was formed was obtained. 

[0165] Next, after carrying out washing processing of this patterning substrate by ultrasonic cleaning for 
[ it is based on 70-degree C pure water ] 5 minutes, by the nitrogen blower, the moisture adhering to a 
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substrate was removed, and it heated further and dried. 

[0166] Next, within the resistance heating vacuum evaporationo equipment decompressed to the degree 
of vacuum of 2x10 to 6 or less Torrs, Alq3 was formed by about 60nm thickness as a luminous layer on 
cathode, and TPD was formed by about 50nm thickness as an electron hole transporting bed on the 
luminous layer. In addition, both the evaporation rates of TPD and Alq3 were 0.2 nm/s. 
[0167] Next, within the low damage spatter equipment decompressed to the degree of vacuum of 2x10 
to 6 or less Torrs, the mask was carried out with the metal mask, and on the electron hole transporting 
bed, the ITO film of 160nm of thickness was formed, and it considered as the transparence anode plate. 
[0168] Next, the silicon oxide film of 3 micrometers of thickness was similarly formed as a protective 
coat on said ITO film within low damage spatter equipment. 

[0169] Next, the transparence resin plate which consists of PMMA (acrylic) is cut in the one direction 
by the cutting tool made of steel of the symmetrical V character configuration formed in the pitch 
corresponding to the pixel formed of said anode plate and cathode by which patterning was carried out. 
Furthermore, 90 degrees of transparence resin plates with which said V typeface slot was formed were 
rotated, and similarly, it cut by said cutting tool made of steel, and considered as the include-angle 
conversion panel of light by which V typeface slot parallel to the 2-way which intersects perpendicularly 
mutually in a field was formed. 

[0170] The include-angle conversion panel of said light next, within the resistance heating vacuum 
evaporationo equipment decompressed to the degree of vacuum of 2x10 to 6 or less Torrs The side 
face considered as the include-angle conversion panel of light which is a light reflex side by cutting 1 
micrometer of fields by the side of V typeface slot where aluminum was formed in the front face in 
which V typeface slot was formed by about 100nm thickness as a light reflex layer, and aluminum light 
reflex layer was further formed in it using polish equipment. 

[0171] Next, after applying to said protective coat front face uniformly the optical binder which consists 
of ethylene glycol and sticking the include-angle conversion panel of said light on it using surface 
tension, four corners of the include-angle conversion panel of light were fixed using adhesives. 
[0172] (Example 1 of a comparison) aluminum film top after forming aluminum film of 160nm of thickness 
like an example 1 on the transparence substrate which consists of glass — resist material (Tokyo 
adaptation shrine make, OFPR- 800) — a spin coat method — applying — the resist film with a 
thickness of 10 micrometers — forming — a mask — negatives were exposed and developed and 
patterning of the resist film was carried out to the predetermined configuration. Next, this substrate was 
immersed into 50% of hydrochloric acid at 60 degrees C, after etching aluminum film of a part with which 
the resist film is not formed, the resist film was also removed and the patterning substrate with which 
the anode plate which consists of aluminum film of a predetermined pattern was formed was obtained. 
[0173] Next, after carrying out washing processing of this patterning substrate by ultrasonic cleaning for 
[ it is based on 70-degree C pure water ] 5 minutes, by the nitrogen blower, the moisture adhering to a 
substrate was removed, and it heated further and dried. 

[0174] Next, within the resistance heating vacuum evaporationo equipment decompressed to the degree 
of vacuum of 2x10 to 6 or less Torrs, Alq3 was formed by about 60nm thickness as a luminous layer on 
cathode, and TPD was formed by about 50nm thickness as an electron hole transporting bed on the 
luminous layer. In addition, both the evaporation rates of TPD and Alq3 were 0.2 nm/s. 
[0175] Next, within the low damage spatter equipment decompressed to the degree of vacuum of 2x10 
to 6 or less Torrs, the mask was carried out with the metal mask, and on the electron hole transporting 
bed, the ITO film of 160nm of thickness was formed, and it considered as the transparence anode plate. 
[0176] Next, the silicon oxide film of 3 micrometers of thickness was similarly formed as a protective 
coat on the organic electroluminescent element of a concavo-convex configuration within low damage 
spatter equipment. 
[0177] 
[A table 1] 
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[0178] Here, the assessment approach in' the evaluation criteria of (a table 1) and its valuation basis are 
explained. 

[0179] The luminous efficiency of a component evaluated the sum of the luminescence brightness in the 
omnidirection when passing a fixed current to an organic electroluminescent element, the valuation basis 

— the luminous efficiency of the example 1 of a comparison — receiving — O: — it excels dramatically 

— O: excel — it can do **:allowance — it comes out. 

[0180] The transverse-plane brightness of a component evaluated the luminescence brightness in the 
direction of a transverse plane when passing a fixed current to an organic electroluminescent element, 
the valuation basis — the transverse-plane brightness of the example 1 of a comparison — receiving — 
O: — it excels dramatically — O: excel — it can do **:allowance — it comes out. 

[0181] The visibility of a luminescence side evaluated extent of visibility by viewing about a blot of the 
light in the direction of a transverse plane when using an organic electroluminescent element as the 
display which consists of a 300micrometerx300micrometer pixel, and dotage, assessment — three-step 
assessment of O, O, and ** — it is — the valuation basis — O: — it excels dramatically — O: excel — 
it can do **:allowance — it comes out. 
[0182] 

[Effect of the Invention] As mentioned above, according to this invention, the organic 

electroluminescent element which has an efficient luminescence brightness property, the display using it, 
a personal digital assistant, and a lighting system can be offered by sticking the include-angle 
conversion panel of light on an organic electroluminescent element front face. Moreover, the display and 
personal digital assistant using the organic electroluminescent element which had a specific angle-of- 
visibility property that there are little blot and optical dotage, and it can be offered by adjusting 
dispersion in the symmetric property and the optical ejection side of mesa mold structure. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing an example of the include-angle conversion panel of the light in the gestalt 
of operation of this invention 

[Drawing 2] Drawing showing an example of the include-angle conversion panel of the light in the gestalt 
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of operation of this invention 

[Drawing 3] Drawing showing the cross-section configuration of the slot formed in the include-angle 
conversion panel of the light in the gestalt of operation of this invention 

[Drawing 4] Drawing showing the cross-section configuration of the slot formed in the include-angle 
conversion panel of the light in the gestalt of operation of this invention 

[Drawing 5] The important section sectional view of the organic electroluminescent element in the 
gestalt of operation of this invention 

[Drawing 6] The important section sectional view of the organic electroluminescent element in the 
gestalt of operation of this invention 

[Drawing 7] The important section sectional view of the organic electroluminescent element in the 
gestalt of operation of this invention 

[Drawing 8] The outline perspective view of the display using the organic electroluminescent element in 
the gestalt of operation of this invention 

[Drawing 9] The perspective view showing the personal digital assistant equipped with the display using 
the organic electroluminescent element of this invention 

[Drawing 10] The block diagram showing the personal digital assistant equipped with the indicating 
equipment using the organic electroluminescent element of this invention 

[Drawing 1 1] The important section sectional view of the conventional organic electroluminescent 
element 

[Drawing 1 2] The mimetic diagram showing the typical beam-of-light path in the important section cross 
section of the conventional organic electroluminescent element 
[Description of Notations] 

1 Substrate 

2 Anode Plate 

3 Electron Hole Transporting Bed 

4 Luminous Layer 

5 Cathode 

6 Include-Angle Conversion Panel of Light 

7 Eight Slot 

9 Microphone 

10 Loudspeaker 

1 1 Control Unit 

12 Display 

1 3 Antenna 

14 Transmitting Section 

15 Receive Section 

16 Control Section 



[Translation done.] 
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[0 0 6 9] #Jxtt\ xl/tf^lASffl^WXy 

S»£> ^(D«^#<Ste, !EWJ5fa<D$lWfttmm\Z, 

zttfHznzxit. ±jjfa\z-m\zi&%i2tiz>z\tmT- 
[0070] *%w\z&tfz>%<nfk&.^Wkn*)im*m 

X'ft<DffifaZmffiJjft\Zfe^¥ifate$: : bfz1±rz<0. £T 

<Dmm\ztt LxmrnvftcDrnfazmmtz z. tat-c* 
s. £7c. v^mffi<Dmmw^immj.wtvt£Tz>z. 
tx^^ij^mt^^z-trnx^. ji?>2g&-^+ 
<c>si$& e wmv>w.w. \zm i; tcshi^ s tsfffT z>z.t mx 
&s^te, v^MffivwimMVizmmfr-D^yy 

A (CHEST'S £ tT'^^WK^tt^-tfS £ i: bISS 
[0 0 7 1 ] Kl±.<D£oteffil&(Dft<Dft&^&A*)\/t 

[0072] jgtc, ftcD£&^&A°*;u£jg£-rs« 

®Bj«l±fcE8=A*;i,£J££TS<h, 0>J;Ltt\ & 
£ t S & m « 4" iz $ £ tl S * # * £ ^ tt # X <D g ic J: 

v^mx-up hn)is.*v-t>xmTcDm$i j $>%)miz& 
mzmzvrzK), &sm j $>m&'&\z n*)v\zt>t,mh% 
z.tx\ mwn®&%ftmfrt>mmi,tzK), nmmvm 
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[0 0 7 3] *ZX\ PJli±t;y^-y^ljDt5 
£ft!;DttttS~ tX\ ttZLfz^-SZtkC-Z&ZZLt 

[0074] ztz. ^t<Dnmmmn^)n, 
x%&mmm^ft^&&mm<nmvimnt&E<Di&£tt* 
ffl^x^^Ts*^. v^wm<D^mz^m^xK>^ 

io tSZ.trf3bZ. mz, V^Mffi(D¥y3 L tf>l^<ti.Z>\Z 
^fgilL^T <&S&£ <DSEm~J:D. iSS^tt^AOi* 
[0 0 7 5] ft*|g£#tt» mi^tz^.O\Z%(D 

fi&^m^*)iizAM-?z>mzfttf±fc®2n% z. t& 
m <tz*b \z. ytoftm^mnz-^mftmnmffim t m 
c< e^©HSf*»*t*4^ffl^bns. z\<n&?t&mtfi 
m<Dwnw^MwmmzAv&tst. v^mmiz&v 

#-r s z. tmmmx$> o . v^mmomm iz^mm 
&j&i&-rz>, &si^«u v^wm<nmmz&m^w^ 

[0 0 7 6] 7t(D^S^A 0 ^;i/iaigc7)«^S^S 

-rS^KcD.«?l^«. ««ro^?I«»CD8 0%^ 
7t W ftSMWkrt * )l & -fe<DA*Jl t b T^J5gr S 0T 

[0 0 7 7] ^©^^^^©^©ftS^A-^^i 
io f5uit\ ^S(C^^-rS^<i:^T#. 

[0 0 7 8] ^tC, *mW<DGm^U2 bU)m*y-t 

>xm^zmi$.?z>&ffif8.mz-3^Tmw-rz>o 
[0079] ^-r, mmz-D^Tmwrz. *^bjw# 

vmtLxm^u^rztb. mw&zwttmw^ t»-rn 
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[0080] mmt. awsfctt^iswov- 

^'5K^7X, A* 'J £A • X hD>f^t^77., 
89!*&fcM £ iS9i©#yx3 i U>7 i U:7*U— K 

mWS.tzl$¥mW<D A S2S 3. AS40S10. S4oGeio 
fOAJ^yy^f K^77, ZnO, Nb205, Ta2 
O5. SiO, S13N4, Hf02> Ti02^»#S^ 

>, >r>v-^A, ^fcy , J3>, #'J£A5H:iSi, SYb 
#U £**©¥###». Ayfc*jfflE 

snxfitm. mmzmmmwzmvrz&mtm* m& 

[0 0 8 1 ] d©»£3i®, 
64>CDjgj5x • ^ >T r >1t • -f >**^ $ - ^-i -t— H • h5 

[0 0 8 2] ^ic, ft<D£^«A*;utc-r>^Tia91-f 
©T#**m*»&fc5 c t»i b < , /^^$Bi:v 

0 2*^SlCte¥b, tffSE2#c&gK«k9flM33fc©fclS 
[0 0 8 3] 3fc©fcfl^t!l/t*;P£tt O ib 
£. #Dl*DmLfl£©MT3fc©£Rfth&*£i;fc 

[0 0 8 4] nfitt. IE?L£aAT3«lT&i3. IE?L 



(9) 

16 

(I TO) . mitTsX (Sn02) . itftMgJ (Zn 
O) #©£JS^ft#J, SnO : Sb (T>^ 

^» , ZnO:Al £V>o&g£4ft 

ggfflf^WAl (TJPSX^A) , Cu («) , Ti 

(^» , Ag (SS) cms^ 

S«*®©Bnfiik:«k.5*i5- 

bl>„ +»ftSWtt*J*fct5fc»l:5 0 0 nm 

OT©JI£ t-T* - fctfS* bV». 

20 [0 0 8 5] sc. istbtn cinsjSWtaeiW 

fcfc, Cr (!7DA) , Ni (Xy^r;W . Cu 
(M) . Sn (M) . W , Au (#) 

iti/Tswti*ffl^&^«^, #©**«£!*#&© 

30 H„ 

[0 0 8 6] *fc, »«K#S»^*Bt*KttTt)A 

t». *fciE?LaA«atbT©«ii6**r 

TS. BP£. »«A»£#l&R&SMS&:frbT5WfcJl*^ 

77-fK #5*tt#-#>«a«*D, ttKESTfafc 

aWthS§S©«H^#fSBAC-l*ffioT. ^^ARk 

«, Wc=5. 4 0eVT*5. ddT. -^Clli 
l/T±<ffl^6nt^5 I TOCtfcWRH w IT0 = 
5. 0 5 eVTf»*©T, #SKfii*Bt«rffl^fc*!i<fS 
3t)i«^ttiE?Lli2IJit:«l*«t<iETLSraAT#*. * 

^«**t7 , ;i/=f>©jg^^X*H»TTR*fi:ttX/Xy 
50 ^U>^f*. ^'^'J^yS&c'ICiSi 
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ififcfc!) fcttfclr*. fOfcft. #AKtt* 

ifflIJI*5 5 nmHTTtt. 3»*©At>»3tt*«#6n 

$*K©|ftJ9£2 0 0 nmfil±tt5i, «©fi*«ll* 

[0 0 8 7] 583tl*mtt, pJ8«*-e£3tt«M4 
* # L . jfto^BItt© ^ ^li:3t^*> e. ft 5 fc CD * L 
<> A 1 q3^B e-^>>/*/ U (B e B q 2) 

©fl&lC. 2, 5-b'X (5, 7 -v- t -^yj-)V- 2 
-"O'/jJ-^UVU^) -1, 3, 4-f7v7'/- 
;k 4, 4'-b*X (5, 7 -^>^;U- 2 -^>y^" 
^-itVU^) X^jy^>> 4, 4' -t*X [5, 7 

- (2 -*?)v- 2 -t^u) -2-^> , y^-+-y-yj 

;W X^kO, 2, 5-b*X (5, 7-v-t-^> 
5 : ;h2-^> , /W/'JW ^^)-7x>, 2, 5- 
k'X ( (5 -a. a-v*^;i^>v;W -2-^>>/ 
**-iJ- , /'J;i') ft7i>, 2, 5-b*X [5, 7 -v 5 

-3, 4-y7iZJW7x>, 2, 5 -b*X 
(5-/W-2-A>'/^U- 1 /UW W7i>, 
4, 4' -t*7> (2— ^>l/**U--f '/UJW t'7iZ 
;k 5-*^)U-2- [2- [4- (5-*^JU-2- 

^>vf**iM/y;w 7iz^ bx;w ^>>/^-^ 
U--fi/'j;k 2- [2- (4-^nn7xZ;W b*- 
;W t7h [1, 2-d] **-V-*/-)Vm<D'<>V** 

2, 2'- (p-7i-l/»*t';i/» 
-b*X^> , 7? L 7 > /-;U#(7)^>^7 , /-;HS, 2- 
[2- C4- (2-'<>7'f5y > /UJH 7i^JW b 

-;W ^>\Af 3:?V-;k 2- (2- (4-X)i#* 
is7jL~)V) bx;k) ^>>y-r = ^ , /-;u^co-x> > /'f 

;w ^^y^A, bx K>v-8-*yu7-;w 
msa, bx (2-/fjv-8-*y | j;7-h) 7;ks 
x-^a^+vF, hux (8-+yuy-;k -f 
A> hUX (5-^^;u-8- + y 7.>U3X 
9A, 8-^y 'jy-^'J^^A, h'JX (5-^nn 

j-M #'J^a, bx (s-^na-s 

-^7'J7-M *;U>"7A, #U CSIB-bX (8- 
tKn + y-5- + 7'J7-iW **>] #©8-bK 

>#0*H*i'-l*fl3**w-f Ffl^**, i, 4- 

bX (2 -yt^kX^LUk ^>-fc?>. 1. 4- (3- 

*^;i/X^u;k ^>if>, i, 4-bx (4-*^ 

X^U;i/) ^>if>, yXf'JM>f>> 1. 4-b 

x (2 -x^;i/x^u;u) ^>-t*>, 1, 4-bx (3 
-x^;ux^u;i/) ^>-tf>, l, 4-bx 
;ux^u;k 2 -^^;u^>if >^©x^'j;w<>-t?> 
*fls£«*», 2, 5-bx u-y^kx^-ujk b^ 



(10) 

/<? 

v>. 2, 5-bx (4 -x^;i/X^<j;u) b^vx 

2, 5-bX [2- (l-7-X^;U) k-;W tf7-y 
>. 2, 5-b*X (4-* h*->X^UJk t7-/>, 
2, 5-bX [2- (4 -b'XxXJU) fzil/) tf^y 

>. 2, 5-bx (2- (i-bi/x;u) t'r^) b^ 

yy^yXfil'k^y^i^. t7^M5 KiS 

7 )l>i? y?Dt>^-/I>P# 
^\ X^UJUTS^^^, V'J >^St^4». 5§= 

e>n-5„ <&-5Wi, X7X-hUX (2-7x^tfU 
[0 0 8 8] Sfc, »3ttB©*©¥B«iat©fl&fc. IE?L 

lists t38*Jix»a»3ttJi tn^mmmo 2 mms*, 

©*£Ktt, J£?U«i£Jl<tl»ffi#» XfcMfrflftS&BiBt 

20 [0 0 8 9] fLT, lETLIIMJf ibTte. lElL&W)g. 
ifiM<. 38^TricKtt©At»t>©*W*b^. TPD© 

Py7^>, S7^Dy7->. f^7A7^Dy7 
X>;**1M Ff«#'J7^ U>ft^. 1, 1-b* 
X {4- (v-P- h'j;V75 7) 7xrjH v^P's 
*-y->, 4, 4', 4"-hU^f;^'J7x^75 

N, N, N' , N'-^b^X (P-h'JJk -P 
-7x-U>y75>, 1- (N, N-y-P-hUJl' 
727) ^-X^W>, 4, 4 ' - b*X 
30 /) - 2-2'-y^MJ7xZW^X N, 
N, N' , N'-fh77x^-4, 4'-v73/b 
Xxx;k N, N'-y7x-)l/-N, N'-v-m-h 
UJy-4, N, N-y7x"Jb-N, N'-b'X (3- 
/f^7xzf) -1, l'-4, 4'-y'72>, 4' 

-v7sy bxxxjk N-7xrWji//\' >/- ;u#© 

***IBH»7S>^>, 4-y-P-h'J^7S/Xf 
;U^>, 4- (y-P-h'JJI/757) -4'- [4- 

(y-p-Mj;i/72 7) x^u;W x^;i/^>^©x 

7xZkyy7S>ii* J f 1 , 7Z-^7S> 

mmfc*. x5 L 'J;^7>h^•fe>lg^ J ? : •. 7Mi^y 

#'J y7>«7z'J>^l^. SS^^'J^v- 
. X^'j;U73 >^^% J ? 3 , ffly/f'Jf^ 
{t^#)^> jJ«U 3 ->5 1 ;y5 : -^-7x>^©W««S^ffl 

so ^©iETLISMSffl©^^*^^^, S^^tt 
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% (DJEiin mm & m ^ ■=> n& . 
[0090] ^7c> m^mmmtvxiz. i. 3-tfT. 

(4-ter t-^7iz;i/-l, 3, 4 
yJ'/'JJH 7z"l/> (OXD-7) 3? It v 7 

[0 0 9 1 ] ff^aAtSllTi&D. «T 

ST$f), tt¥MgcWh£^A 1 (7;U5-^7A) , I 

n (-C>v^A) , Mg (V^v-i'A) . Ti 

» . Ag (I) , Ca (*;1/->^A) . Sr Uhn 

>3^a) ^ro^M. $>-5^«, zn<b<D^m(Dm<tm 
z>. ^-bx, ^<D£g^mca?JS£S*|gtcfUfflT&7c 

[0 0 9 2] ft.<Dftm^mn*)l$:teK)tttffcm&, •? 

•a. ^ots. mmam^KMt^mxm^nx^ 
»6k«. e«tt3t*Rwr*«**T»*K"r* - taw* 

«Tft*:iil»6. 3fc©ESt*a*5 OXJBU:, ciJOi 
Ltf«Jfl6-r**. «£*©#«xu* hn^S^7t>x 

[0 0 9 3] tilUi?hnM^-yt>7 
[0 0 9 4] IS®i:bTtt, 5B#JI*Wi*?-tfl 

it^iiT, mwmffi&Mi$.-?z>z\t : be]mx'$>z>o 

4*fctt*W»©/jN3fcMg. Mg-Ag^, &Bfl¥5 
- 1 2 1 1 7 2 *t4i«8B«©A 1 - L i S r -M 

g^*5WiAl-Sr^. Al-BaM§*5 



(11) 

WJL i O2/A 1 i F/A 1 %©fltJlttl&ttl£& 
[0 0 9 5] Mtc, ^n6IStt©fiKB!*j£ttTttiafii 

[0096] a*. »«;Rtfft«tt<j>fc< t%>-#jwi 

ft ©K D ft LsW£fa±£ 1*3 

10 [0 0 9 7] £7is hD;i/5*7t>X$f 

Tte. S i ON. S iO, S iN, S i O2. A 1 
2O3. L i F«(Diaift«f. ftWftfctt. *6«:7y{t 

20 [0 0 9 8] *mA<DGWtX.U? hO)lS.*y± 

cne.«*se«. phs, pda 

[0 0 9 9] IK, U-1f7 p U>^. X*^:f»©ft;M 
£ bTOIigfClt^ut^TtS. ^fi 

30 Lx<Dmwmmti>xm^zz\t>bx%z>o 

[0 10 0] ZLtlbOtpXh, %mx.]/5> hU)l5.*y 

[0101] &y\z*%w<Dmm<Dwm\z-o\,^xmm-r 
-5. 

[0102] mm<DKm 1 > &mw<Dmn<DMm\zs= 

40 tfzmm^U? \~U)lS.%-yk>7.m?\Z^>^Xi&'< 
[0 10 3] *HSSOT^ffi(r43tt-5W«x^^ hn;bs 

*^6*^ f€7 l eB4^^,^ltSn^^;cD^S^. JtUtD 
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[0104] t±&, ££ 1 . Hffi 2 . J£?L$IM« 3 . 5! 

[0 10 5] Str, *HJ6©JEJ«C*l»Ttt. IE?L^lS 
H 3 £%ftm 4 ^ Sfc4 -g^|jt©*^lC:OUTift^ L 

[0 10 6] *HSgcDPffiJCiD^T«. S«l± 

■e-©»jfifco^TttifjzE©«t'5K:WK;:nk:is«sn« 

[0 10 7] Sfc. »iko»«fc:oi»Ttt. 3t«omu 
* V y 7£ U V «ft»li»T?a«fcS5*-r a - 1 Til 

[0 10 8] JW±cdJ:^{c, #2li!S©}gttfc«fcn&i. ffi 

[0109] tut, *njfi©»tBK*»t**r«xu^ 

[0 110] mm<DMt&2) 'A\Z, *%W<D#MJi)/ 

[oiii] B8(i ^m^mm^mmizan^mm 

[0 1 12] B8C«^T, »«2. E?L^^I 

[0113] ^m^mwz^Tit. m 8 tr^-ri -5 
«3et*»th*5 hmmizuvi\z;-%?-->ir-2nT 

[0 114] f bT, u©^gt©SS2S:^7^ 

[0115] *^jfi©»jn:*snTtt, mmi<Dm^B 



(12) 

22 

tfm\Z%<Dftg&&n*)VQ tVTV^MftOMf&Zn 

i/^S fc^&T 4 «k -5 ft o T ^ 4 n i mj S L ii. 
[0 116] K§ffi2. IE7LfS^B3. 3B3fc)i4. 

[0117] «±©j;5(c, #*ss©^si©s*e«K 

«^g«K£t/>T«, 3ttOE[^**iEB*lRlfc9fi<a:*fc 

[0118] *^jfi©»igt*(r»Ttt, mm-?h 

i£ffl©5*>. «AfcflO&£fl!^*TFT«©#5S3fc«K 
[0 119] &*S, #SS3B©#*X|^ hp;u5^«>-fe 

30 mm&mtvr m^Th^, 

[0120] mm<DMm3) x.\z. *38«otiii/ 

B9tt*580i©#«Xl^ hD;U5*-y-tl>X 
£9. Hi 0tt*58W©#*xU'^hp;U5^yfe>^ 

[0 1 2 1] 0 9&7>*01 0(C£^T. 9 te^^^ 

^SntW, 13H7>ft> 1 ^ 9^e>© 

tb$n4. 1 5(i7>rtl 3t'§ilfcStfl^^f 

jiff 1 4 . §ft m 1 5 . «f^«E 1 1 . m^m 1 2 
50 »-r*flii«a5T?»4. 
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[0122] v-f £ 9 fit. <58«#) ©»i£Nr© 

ft£> fltS®*<tLT. ^-S^-fcfflHSift^CH, 

co 1 233 Hie mm \ ilea, ^'-f^;u#^>t 

AT^Tli^. ^OSfPffll 1*6, «8£#^. Be 
&m ^fflHtecDK^, E*-;i/7h*U*, URL 

[0124] 2 a, »fpaji i*5A*sn« 
fscf-^^^tu celts ttfcms**. e*-;u 

[0 12 5] T>y~ri 3 «. ««®2t«a»3« 

03>tt<4:*>-*ftfT"5. fc*. *HJfiO»ffiTtt, fa 

[0126] sfliffi 4, sftgu 5«, -t-n-^n, * 

[0 12 7] JEfc. ffifflfffil 6tt. HiSSnTlf^HC 
P U + * =E U « £ ffl co^a fC J; 0 4ftJ$ S tl 

a^&i 2%um-fz>. ctDJi&wictt, cne»#35t 

Jj-AS. 0J;L«\ fWfl?gU 6*6©^lfo < T*£§tt£S 
*ffl«@8Stt, «^|gW)|5lgS*igIf)b. g^SIS 1 2 ICS! 

[0 12 8] «T-€-©»fP©-«»COHTKWr«. 
[0 12 9] 9ef, #m*«*r5fc*^»Ctt, SfiWl 5 
1 6KSHWt£atmU ©JPSKl 6 tt, * 
©*«{|**K*tJV>T, «*gISl 2Kfft£«*^^ 

$fflgBl6«:. #f3*-HC#»%l9:je-r*. IP^7> 
fMtl^t-*-l LTHJ* 

[0 13 0] &tc, «R5«-r*«^ico^TKwr*. 



(13) 

24 

[0 13 1] ST. ^mT-5«^!'tt, *ff*l 1*6 

5Bflrr*B©flrea«, «»«i6ia*sn5. «v>t 
*B#*KffiIST*«**««MP« 1 1 1 6 K 

1*6*17 ftjffffil 6B2I««1 4^bT, « 

fOiOfi^*«7>ftl 3*^bS«g|51 5£iiLT 

i ofrz^PthTmti-znztmz. v-ri/9*6A 

[0 13 2] ft*. 

[0 13 3] ZL<D&?tt*&m<OM&\ZJ:ZMmM*i\Z 
20 «>. ^y^'J— *©«*«fflaSr«HWr*di:**T* 

i- tit, m%mt\z&iT. mm^mo 

[0 13 4] •SftfiAfiefflSBfi'It 

Ltzm^mz^xit, «ffl#*A«tt**«asB» 

T#, J1H* 6 tt«a«rB«IT*ft lr»«t 5 ft»tt**5* 
[0 13 5] 

[^SS^J] (*ig^Ji) ^77A^«:5lfBi«±i:, 
40 KJSl 6 0 nmCDA 1 m&J&rfLl>tz&.. A \ Wk±.\ZV~? 
Ah« (*^JC{baS. OFPR-800) S:7.t°>a 
- hfe»c±t)a*UTJ9$ 1 0 (im0k>7 

rt5> — ->{flstc. ^fC. ^©S«5:5 0tt5 0%© 
[0 13 6] d©^^-— >^S«S:, 7 0130 

so i^TKfc j; * 5 ftffiom^fc&mz j; o l 
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[0137] ^ctl, 2 X 1 0 "6t o r r jy,T©K25g£ 

L/TA 1 q3$r*«]6 0 nm©WJST»J$U -^©fgftJl 
±KiE?Ltt2IHiUTTPD*ft5 0 nmOliPTM 
bfco Ate, TPDiAl q30ltMll *(C0. 
2 nm/ s T&oTCo 

[0138] &t', 2 X 1 0 "6t o r r BtTOHSSSS 

CUcD^T.? b, iE?L$SitB±tC^ff 1 6 0 nm© I T 

[0 13 9] ^IC. mmzfc? 9m&n\Z 
T, MaBIT'oME±C, IS3ym©ifty'j3>I^ 

[0 14 0] ^(C. #'J*— #*-h*»6&*aW»IB 

^ $ n* b & tr * ^-r jbjs $ n v ^ 

»tt©iM*«/M MCckD i#|S]l;:$)g'JU Brti^ft 

[0141] *tc, tmmm&n^^m^m^- 
[0142] m&m2) X7Xfr*>ttzmw&&&. 

*S£bfc«iSfc:«fc4 5#M©iB*ttiSfe8K 7 0'C©^ 

[0 14 3] ^K, 2X1 0"6to r r £AT© 

K^SSTMEEb7cS$tJ)D^«SBl*IfCT, 1 5 a t 
%©b i Sr-g-tfA 1 - L i n&'&WMW.t. LT, 
X^JCfcO^^— r.>^snfclSS* 1 5 0 nm©I)» 

[0144] mm\zt&muamm%m&toizT, m 

ffi±\zmxmtLTA 1 q3£!56 0 nmClitM 
b, ^©5£^«±tCIE?LliiilStLTTPDS:«5 5 0 n 
m©ffi£jrej£j£Lfc. Ate, TPDtAl q3©sg*j£ 
gtt. *l:0. 2nm/st<6ofc. 
[0145] ft\Z. 2 X 1 0 -6T o r r J£rF©H£«£ 

ICiDTT-^b, iE?L^jiB±tC^J¥ 1 6 0 nm© I T 
OH£j£lglbfc. 
[0 14 6] |^«tC{g^V-vX/Vy^^B(*lt 
T, IHi!l»MK©*«8xbi7 hnM^^t>^f± 

[0 14 7] "Jk\Zs P MMA (747 *»6ft48W 

mmrt*-->>f2nftmm&£tfmM\z£ 



(14) 

omi&znz, mm \zm m bfc t? -y ^t-am $ n/t*^ a 

fl9aEV^«©»fiESnfcSW«fll«*9 0° HIES 
-Br. ffiffiM*8!W Mc«fc?>i»&JU iBrtS^ 

[0 1 4 83 )k\Z. KHa««K«i5fcx^U>^ij3- 
bTWi23£©fcg£&/1*;i'£J!£Dtttt7i«, ft©£ig 

[0 1 4 93 (*^J3) v'Ja>^bA^^SHja« 
5»Pp1©S^ftgfe^, M*tC 1 O#M0j£&ttft 
i*5*jg^bfc**K«t2)5»IWCDieiP»«c^, 7 0 

[ 0 1 5 0 3 K\Z. g«£. 2 x 1 0 "6t o r r £AT© 
20 JlSS*-C«ffibfc«JrittlSR«#SBrt»CT. 1 5 a t 
%©L i £-&tfA 1 — L i ^^Ifltbt, r&JgV 
*£f;:«l:D/t*-x:<2f£nfcl*ffi<£ 1 5 0 nm«S 
TtfcBlbTCo 

[0 15 13 *tC, IWc|g^M^*figfiiCT, & 
a±l:MItUTA 1 Q3**U6 0 nmffllSTM 
U ^©^Ji±f'IE?L^3t)ii:LTTPD^^5 0 n 
mOWffTJgjfcbfc. Ate, TPDtAl q 3©^*it 
mit* &\Z0. 2nm/s?*ofc. 

[0 1 5 23 *1?, 2 X 1 0 "6t o r r jy.T©*^S* 
so T?«EEbfcffi^-.^Ay^S«rtfcT, ^JRV?;^ 
(Cj;DV7.^b, IE7L^iI«±l'^JSl 6 0 nm© I T 
OBg£fifcl8£b&. 

[0 1 5 3 3 JfclC, HiCtt^-^v^SlrtK 
T. ESia7§m©W1Sxl^ l-oM + yt^Xfi 

fc. 

[01543 *ic. waa^^-x>^snfc»«ite«tr; 
Btact o^^n-snsRK^bfctry^Tfffirts^ 

40 u aminiKJ:?), #y#-#*- 

h«J:DAS3tOftft*»^;i/*^j«bfc. 
[0 1 5 5 3 «HE3t©ft«3E»^*.JI/©V^»j(! 
. ©Pfi£$nfcffi«!:^[B]-r-5ffltr, 3t«SL7^;UA*ft!iO 
fttt. ft® <9 m b®*«*affiT?**3tt©ft*«»/'?*;p 

[0 1 5 6 3 *fc, W8B«««*M»C3t^fflJ6*JWS- 

[0 1 5 7 3 (HSS^J4) ^5^*>SA*aW»«± 
(C, IS16 0 nm©A 1 A 1 ^±tC 

so i/yx (jujfc^<ba», ofpr-8 o o) we 
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/\?-->>?mwL*mz. 

[0 15 9]&lC, 2xiO-6Torr£jlT©*SgS 

T°®j£vtcm.mmmmmm\HizT, mm±\z%ytmt 

LTA 1 q3^*«J6 0 nmffllftMl/, -^cDfgftJI 
±ICIE?Llftit/f i LTT P D S^J 5 0 nm©BUP-?JBj* 
bfc. A*. TPDtAl Q3©itaglj;, *IC0. 
2 nm/sT*abofc. 

[0160] #tC. 2 X 1 0 "6t o r r &,T<DMQm% 

iCiOVX^L, IFJUtiUB-hlcBUP 1 6 0 nm0 I T 

[0 16 1] 'A\Z. mmz&y*-i?My9&W[*HZ 
T. HufBITO^_h(C. BIJS3 Mm<75^{b> 1 J^>K ; £ 
&SJHi:LTj£lglLfc„ 

[0162] ikic, we/t^— — >^snfc»ttfe«fctf 

[0 16 3] WE«III»aiBt^fflS5*)W*- 

[0164] mmws) %77sfr*>ts.2>mw&wi±. 

fc. mm 1 6 0 nmCDA 1 R£#J*L&«, A 1 m±\Z 
k/XW (3ftJ5^fc*tSSL OFPR-800) £Xt? 
>3-hftK«t DSfc^bTJPS 1 0 urn® US?* bJg|£ 

mzA5>-=.>i?l,tz. &\Z, COli*5 0t;T'5 0 
%©i£gg<PfC«j»LT, ^y7 MtfM^nt^ft^ 
SB#©A 1 ISlyf^Lfel, l^XM8t*>l»£ 
U I)g©;^->OA 1 K#>&d«MW*/£3nfc 

[0 16 5] ^tc, z.<nr\9—=L>{fWA&. 7 or© 
myk\z£%5ft®<Dm&&ikmz£Q&i&mm^rz&. 

£*:7D7-TS«Ktt*L&#0-«l*5&u ssfcijn 
8&LT£*§L£. 
[0166] ^(C. 2 X 1 0 ~6t o r r 

T°m>£Ltzi8.m\\mmmmmi*iizT. &m±.\z&%mt 

LTA 1 q3$ri^6 0 nraOlJlTML, *<D%KM 
±.\ZJE1[Mmm tLTTPD5|*l50n m©IlTM 

ufe. TPDtA i Qiommmmt, mzo. 



(15) 

2 nm/ s X'&^tZo 

[0 16 7]^{C, 2X10"6Tor rRTOMSS 

-cms. v tzi&? * - vx ^ * \zx. &m v x ^ 

KJcOVX^U iE?LI&2£l±l;:BI/Sl 6 0 nm® I T 

[0 16 8] mmiz&# fmmwz 
T. fltrBITOBt±fc, (W3MmOlft->'J3>|{S 

[0 16 9]#C»£, P MM A (7^'J;U) ^6ft5li 
V^MVUDm&WH Met?) l^ffrtcWB'JU stc 

[0170] act, mfayt(0As.itw^)i ! &2x 1 o 

-6T 9 r rJKT©XSgS*T^ffiL^ffii5xiD^*gB 
20 Al^ftlOO nm«lSt*6EL, A 1 ft£#t 

m%wt*)itLtz. 

[0171] )k\z. wfB«a^*sicx^i/>^'j^- 

g&A*;U©4P£&*5iJ£ffl^TB£Lfc. 
[0 17 2] (Jt««l) ^7X^f.S5SiSfi± 

tc, ^$09 i tmm\z. mm 1 6 o nm©A 1 

30 Lfzik, Ali±l:^h# (*MfSftttSk OFP 
R— 8 0 0) : £7.tf>3— h?£!Ccfc D^^bTlS^'l 0 

S«£6 0%®jfig?4>(cg»LT. UyXhl 

«$tlTl^W0A 1 KfcXy^^L&a, 
UyXNifeliL, ffiJgtfV^-XDA 1 IH^fta 

[0 17 3]#;fc:. Z.<DK9——>tfWG:, 7CC© 

40 S*^n7-TS«fC#»bfc*»*»*b, S&fcttl 

[0 17 4] 2 X 1 0"6to r r £kT<DM&&£ 

xmE.vitt&Siix\mM%mwtoizT, »m±\z%ytmt 

HA 1 Q^me 0 nmCDfllJfTPjftU ^©flftl 
±CiE?L(t2IBt UTTPD&«5 0 nm©l»T« 
bfco fc*5. TPDtAlq 3 OltM(l *C0. 
2 nm/ s Xfo-otz* 

[0175] '&\Z. 2 X 1 0-6T o r r UT<DM ! £g.$. 
so }c<t D-7X^ b. jETLtt&ll-hlCltff 1 6 0 nmCD I T 
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[0176] mmzi&?*-i?xrty*mmi*i\z [om] 

fc, HJP3 tfm©»fb->U:i>l8t*«tI§iiUTj*lfl$U* 
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[0 17 8] crt. can (Dwmmgiz&vzwm 

[0 17 9] m=f-<D5tfflhmt> W«xu^ ha;W5* 
y-t>7>m?\Z-j£nWL%ffi.lstct2<D£Jjmz&VZ 

%xnm<Dm$:mffiLtz. ^owmmmiz, tt«m© 
%%%mzmsx. © : imizmnx^z,, o-.mnx 

[0 18 0] »fOEHIIIU, =fr*XU* bcUPS* 
5/ -fe >XSR ; F»C-3e«aE*8E bfc t # ©IEffi;£ft-r*©» 
tt»«£fflMBL&. ^©fftifia^tt, iti£0ij 1 ©iESW 

A : &®X%ZX$>Z. 
[0 18 1] 5E3tiS©«Ktttt, *«xU*ha;U5* 
■7-b>7.* : f 2: 3 0 0 (imX 3 0 0 um<DW%fr*>tS.2> 

tt, O. O- A© = g:BffN»T*?>. *r<DWffi%m&. 
© : ##K«nTV»*. O : «nxtJ4, A : fF^T'# 

[0 18 2] 

M©^] EJUt©«fc-3K:. #S£ijliK«kntf, Wt£x 

WLfL^mm.-r^z\tx\ ^v^mzwpis.^* 
[0®©f8W.£ift9!] 

[01] *&!80*tt0KttC£tt«%0ftKX&/'f* 
[0 2] #5891©SI;te©0&t£i5tt5ft©:fc^&/i* 
[0 3] *3BH©|gifi©»«fc*»7*3te©a££iJl/t* 
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[04] *mm^M(Dwm\ziitfz>%<Djii&g.w^* 
iiizMfiL-znzffioimffij&Wi&^Tm 

[0 5] *%BFio^ffi<DMmz$>tfZ>timxU>7 htJ)l 
5 * y -fc >7.*^ ©^iffM 

[0 6] *5EM©HJfi©»*K*tt*W«xU^ hP;i/ 

[07] *xH©iuE©ffttrc£i?<&*Nixi'? vu)v 
[08] *&w<Dnm<DMmzi$tf2>mmx.u>7 huju 

5 *y -fe >X^«rffl l^c«^e«©«fflS^0 

[09] *&w<Dmmxu? bu)i>5.*yt>zm : ?& 

[0 10] #f8W©W1f$Xl^ hD^5*7t>7if 

[011] «£*©^«xw* KD;i/S*yt>x*fo 
SgK8»fffi0 

[012] te*©**xu^ hD^S^yfe^X*^© 

[^©UJBj] 
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